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Science and Culture 

A Monthly Journal of Natural and Cultural Sciences 
Vol. 13. JULY. 1947 No. 1 

TWELVE YEARS OF “ SCIENCE AND CULTURE ” 

• 

Tvti i v i loon 'cais have passed mhh St n sc.i \m» Cl i.n iu Mailed on ils taiecr. 

I .uli of ilit st vc.ns has been <Ii. nnrd with mi tingles and mi moils for iiccdom Itrecloni 
liom wain and Icai. fuedom loi complete living Sc n s< i and C'n met lias not remained 
.i silent witness a loot |iom*iiie awakening- < >n the conliaiv, it mav rightfully claim to 
line iciideied pioiieeiing set \ h e <ii)* Hying 10 discovet a common purpose in life for the 
whole o* die Indian people, discussing w.ns and means to achieve that purpose, and 
suggesting measnies Mas cce piesent om rcucliis with a snapshot ol om past activities? 

It was in the pages ol Si n \c i \.M> Ort.it ki that the views of responsible thinkers in 
the conntiN weie hioadcast lot the Inst time loi Planning on a National Scale. For people 
long accttstomed to li\ing under colonial conditions, fieedom from foreign ymke is the 
immediate objective. which we ha\e peisistenth advocated. Hot this is the first step to 
the goal and not an end in itself. Tints one ol the achievements of ScaKNta. and Ct'i.ruKt. 
has bc;en to clarify the future objectives of the count ty planned development of the 
*u sources jn men and material so that oui people may live at par with the civilized people 
in other progressive countries. 

To gain freedom and retain it ate two vital but distinct phases of collective efforts. 

Sc ir.se i and (it i. met has spared no pains to pteaeh that the only way to achieve the 
full objective- is to achieve a Technological Revolution in our methods of living and work. 

Thi« alone can rendet the Political Revolution which has culminated in Independence 
worth anything. We have again and again called attention to the example of some 
South American Republics where political freedom, won nearly at the same time as in 
the U.S.A. has not been able to pull the people out of the dreadful conditions of medieval, 
times, because they did not. make use of Science and Technology in developing, their 
national resources and utilizing the results for tire uplift of the common man. 

Soii.ncf and Ct murk has told the full stoiy of experiments by Soviet Russia in this 
line, who, starting 30 years ago under worse conditions than in the present day India, 
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i 

have not only won |>oUtua! and economic freedom from West F.urojiean capitalism, but 
by mean* ot well planned TifhnohtgH.il Revolution has convened a nation of farmers 
and seifs leading miserable lives under the knout of Caus. and their Janissary guards, the 
nobles, militarists ami < lunovitiks (civil servants), to one of sc iemists, technologists, 
industrial ‘wankers. atul collet the latmcis living under theit own elected representatives, 
and achieving a Mandate! of life almost equal to that of pie war WYstein Kutope. 

J lit key to the suttess of r Ijyt* gte.it Technological Revolution in Russia has been 
sc lent i fit National Planning, bv then own nationals, and with the aid of their own 

resources 

Se.n.Ne.i and Cm it hi has aelvoe ated lore eel ni.tt e h to fndustt iah/at ion. Nationalization 
of Powet and Fuel. Multipurpose Development of Rivets, establishment of stientilii 
stnvcys, rescale h laboratories, iiaining of latge petsonm l in stientihe and technological 
woik and development of educational f.te ilities fot all. It has pleached unified development 
of India 

It has not hngottcu the cause ot the poor t cachets and scientific walkers who ate 
niggardly treated. It lias nevei hesitated to call a frti>h bv am othei name than a Irtish , 
and it has clone so without feat of patties and personal i' its. 

Ideal conditions fot teaching out objectives ate vet t<> eotitc' I .cadets have to lotget 
some o! the slogans with which thev have mesmeti/ed the mass mind which has to he 
e leansed of some of the elangetous supet stitimts with which thev have beer infected. Yet 
twelve* hmg veats impiegnated with events have led the* eoimtiv to a nevv turn. I he* 
Hint* is not far when the intcllcc tuals and wotkets. men of science and men e»l culture 
in out country will no longer be treated as mete dec mat tons but will lx called upon to 
plav their pat t in tesbaping the counttv on the* lines ptoposed bv Se n \e t \m> Cn ii ri . 

Seti-M t VNuCttu kt will tetnain the* Koium fot advanced thinking, mouthpiece ol . 
the* best minds of the country. 

Willi, the onset ol its thitleenth ve*at of e xistence*. Sc iinci. vm> (a i ttKi pledges to 
sttive in order to mithid its past. ( .o operation of all concerned is the primary factor for 
the futtue achievements. 



July, 1947 


Mri.TI-Pl'RPOSK DEVELOPMENT OF INDIAN RIVERS 


8 


MULTI-PURPOSE DEVELOPMENT. OF. INDIAN RIVERS* 


fJpilK Interim GoviTumcnt of India have expressed 
their intentions of undertaking vast mcasiues 
t<>: the fullest jH^sihle development of the natural 
fe-ouives of thi*- country for the lieiiefit of the eoinnion 
man as mh>u as they ean free themselves ft mu the pre- 
M.nt j*oittieal entanglements. They have* reiterated 
th^ii intuition of utilizing the latest seientilie and 
Uchnical methods to i this ] impose. The thoughts and 
ideas evohed hv the National Manning Committee* 
o: ilu Coiigicss dining the dark day* of aic 

thus hearing ft nit * and vve may expect action to 
!' liovs soon. 

\\\ welcome the 1 evolutionary change *in the 
outlook of the i <.spnnsil>]e menthols of the National 
tiovunment and had wjth delight Pandit Jawaharlal 
Nehiu’s speeches <>n Power Development , lh 
UiiMidra 1 r.. sad’s insistence on utilizing the latest 
Miuilitic lA^aiches and methods tor increasing fmnl 
upjiU bv unking collective use of land and water 
and the \auous schemes of. industrial and commercial 
dc \ < lopment Hut while welcoming sueli measures, 
w* dud! he* tailing m »mr duty if we do u<4 lay piopci 
st i'. s-, <>n the magnitude of the task before us and the 
didrudties m gmng conciete shape to them. 

Take f« i instance the development of Power 
Ivo'Hiius '1 he nveis are consideied as the most 
"nwiiu'iil and the lit)! ailing soiuces of power these 
c.aes pailuuhoh in a coimtiy, like India, where large 
pails ha\e no nul, and even where there is coal, it 
hmiUd in (juantitv. A number of rivers have been 
wiinunked for this put pose. The ease of the Daiuodar 
uas considered fust, followed soon after by the 
.Mahnundi, the Kosi, tlu* Tista, the Smic and several 
other-*. Tla* light hearted way in which these 
schemes are flashed in the radio and the press, gives 
ri^* to the impression that the plans of development 
may be achieved almost overnight, only if the country 
agret s to them. Such light-heartedness is indeed 
fraught with grave consequences, for vested interests, 
and interested parties may induce the Government to 
take hasty decisions on premature plans. 

True, a river properly trained is a source of 
unfailing liydel power. It may also be of immense 
social benefit. Speaking of river development (for 
the Tennessee) Lilicnthal has emphasized : 

* “That the converaion of water resources into actual 
social benefits and the restoration and even increase of the 

* The National Planning Committee appointed two 
^nhcnnnnittees for this purpose f t # The sulx'onimittee on 
lower and Fuel with Prof. M. N. Sah i as Chairman, (2) The 
^uhcoinmittee on River Training, Irrigation, etc., with 
i Ah Var Jang of Hyderabad (Deccan) as Chairman. 

1 *^h these fnbcoimnittees made comprehensive reconi men - 
nations for the development of Indian rivers and of water* 


.soil resources can be achieved ha* been made manifest by 
'dentist* in the course of the past century. The scientific 
means art* available to convert a silted, precipitous* river, 
'hallow in many places, deep in other,, into a gre(it stream 
navigable from its headwaters down to cite Ohio, and thence, 
because of the connection with the Mississippi, down to 
i lit* Gulf of 'Mexico with access to all parts of the world; 
to take the ci rst tiom the llood wains, which are a peren* 
mal threat* and often a deadlv danger to the cities on the 
uver's banks, by rtgulatidg tlantv ; and to convert the fall* 
tng w.Tter into electric power, and to send it out in the « 
service of mankind to a distance of 250 miles, mui much 
turther still bv inter connexions with other *ystema. Ante 
cipating the exhaustion of the soil, sihyicc and iU experts 
can apply the appropriate remedies. Tbcv can nature the 
depleted soil by the application of (/hosphattc LkhI ; they 
« an cot rec v l the damaging agricultural practices of n single 
• top eronotm* of cotton or corn; and bv diversifying the 
imps both restore the soil ami produce u higher standard 
of living. Special equipment can Ik* devised to conserve 
the soil and farm difficult hill sides. And, wit!) naviga- 
tion am! electric power and new agricultural practices, ait 
industry supplemental to the valley economy can lie en- 
couraged, each different factor fitting into a balanced efti- 
ueiit pattern . 99 

Such multipurpose developments have also been 
envisioned for our rivers. Hut let us consider how 
these developments are brought about, we mean, the 
stages leading up to the finalization of the schemes. 

First Stack- Survey 

The first stage may be termed 1 Survey* , a com- 
plete hydrological, geological, mineral, agricultural 
:uul forest-survey of the river-basin. 

I o develop a valley is to harness its water re- 
sources. To have* a complete knowledge of the water 
resources one must know the average precipitation in* 
the valley all over the catchment, the time of tlu* 
year when rainfall is maximum and when it dwindles, 
the track of the rain bearing winds and the manner 
in which the rainfall is usually distributed over the 
area. Furthermore it is essential to determine vvlftt 
proportion of rain actually runs down the main stream 
and the tributaries (run-off) ; when they get swollen 
and the time of the year they run dry. A large 
number of hydro-mcteorplogical stations ami stream 
gauges operating for at least to to 20 years can 
supply 11s with data which may be h^Jpful fdr the. 
above information. 

The water resources in a valley are developed 
not for their own sake but \p provide gower, facilities 
of transport Jor the development of the mineral, agri- 
cultural and forest resources of the terrain. One must 
have a thorough geological survey to ascertain the 
nature of rocks, their structure and suitability for 
construction purposes. The labours of the prospectors 
alone can furnish with the estimates of minerals 
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and ores, their quality and industrial possibilities. 
The agronomists working m co-operation with 
foresters for a number of yea r> will know tin type 
of soil management, ncvcU of laud utih/ution and 
crop rotation which may add to the agricultural and 
forest resources of the valley. These data form the 
basis on which all plans for development iinM be 
built. Hut have we got all these data foi the rivers 
which arc now prominently figuring in the 1‘r.^s? 
< >Ur titivate investigations have shown thrt it; most 
case*, we have absolutely no data. The Nhjh.tnadi 
projec t is causing a good deal of tontrovei s> , but 
Mr Hagclii* 1 ,, in lus learned article in this paper has 
shown how meagre the data about this mer This 
huge basin which is larger than the Tchiksmc* had 
only one stream gauge up to ioV>, wink the 
Tennessee is served bv 7 »>o stream gauges, barge 
parts of the basiir have never been visited by geo- 
logists. * hir considered opinion is that to pioovd 
with any actual constitutional schemes on such 
meagre data is tantamount to building on “boose 
Swid” The same charge may b<‘ biought against 
many other rivers which occur piommentlv m the 
Pro*# and are being used as Slogans 1 

Tin: Si;com» Stv<u; I'unmv. 


of a large building. We have reasons to believe that 
except in the case of the Damodar, no proper planning 
has been done or possible in any other river. Sites 
appear to have been selected rather hastily, or on 
romantic grounds, and the valley as a whole has not 
been properly examined. One of the glaring errors 
appear to be to start with the main river first instead 
of first starting with the tributaries as has been 
accepted as a principle of the Tennessee. 

The reason K obvious The tributaries carry the 
water of separate areas, over which heavv rains 
causing floods is geneially precipitated at different 
intervals, raulv during the same interval. W hen the 
lattei event happens, there would be a disastrous 
flood on the main rivei burin, and any protective 
incasutv may be blown away. Such a calamitous con- 
dition mav be far better controlled by having con- 
trolling dams on the tnbutaries, than on the main 
liver, because the violence of the incidence is now 
distributed, instead of being concentrated. This 
fundamental principle appears to have been forgotten 
in the enthusiasm for river-development, for we are 
heamig only of plains on the main rivers* (c.g., the 
(him on the Kosi mar the Varuliachhatrn, the dam 
on the Godavui at Kntnpadu'ugur). 


When a sufficient amount of these primaiy data 
as collec ted by the geologists, agmnomists, foiislers, 
chemists and hydrologists have been leads , the 
planning section should begin their work. As they 
proceed with theii t;ek the planners shotihl indicate 
whether the surveys have been comprehensive and 
elalmrate or need to be supplemented by fresh data. 
After tile planners have got ready a complete blue 
print of the icMUirce developments of the entire 
valley including the tributaries thev should next fix 
upon the sites of dams, their capacity and height. 
To quote Hetman Finer . 

'The construction <*t a data is not merely Use pt.‘bU*m 


Tin*. Third Stxc.k Dkska 

Along with the planning, should proceed the 
task « if designing of dams, power-stations, navigation 
locks, etc. In course of designing it might be 
nert ssaiy to have expel imeiital solutions of certain 
problems, so that fullv equipped ///;•< stigatinjt 
laboratont s will have to he set up as the designing 
proceeds. In the I'.S A., such laboratory work can 
be carried out at several stations < .g., at the Hureau 
of Reclamation huboiutory at . iVnvei which lias 
elabotate arrangements foi carrying on model experi- 
ments, a thorough chemical and physical examination 
of the cement to be Used for dam construction and 


<»{ pouring so many Ions <>t uuictetc into tlu river at aj *Ue ciiuellt 
given pliiic. A comprehensive purtss of ptamumr ha> the testing of new engineering plans. In India we 
precede the decision where, when, and how to Untoe The v 'iuve fortunately a few River Research Laboratories 


multiple list** -navigation, I1 «kh! control, elvitririh end 
inuhiria control hy tlm Illation of the water level ate in 
content lot the water of each and all the dams The land 
which ha« lo Ik Unight nm\ l>e very valuable for agricul- 
tural purj»»»se>; roads and railway* may cross it, and rities 
and ^villages may be built on it. Heme, Utlance of the 
wonoim to <»e product d bv the dam must Ik* struck 
against the economic waste caused b\ the inundation, and 
M nitc nuiy perhaps have to be reconsider cd. This moans 
careful ‘adjustment of site and level of the taking line, 
with the aid of«nir mapping and stream flow prediction In 
due order of time, the hind must be surveyed and bought, 
•and families and even churches and cemeteries relocated.” 

%Tln* function of the planning section may thus 
be linked to that of the architect in the construction 


in Poona, Lahore and Calcutta where model experi- 
ment can be carried out. But there seems to be no 
place where investigations on cement can be properly 
carried out. This is a very important item, the 
urgency of which wa> brought home to U.S.A. 
Government when a large dam collapsed unexpected- 
ly on account of bad quality of cement used.* After 
that hitter experience the t'.S.A. Government in- 
sists that whenever a large dam is undertaken the 
chemical contents of the cement and the acidity and 


• Scikncx 4jn> CviTUM, February, 1947, p. 34$. 


* Cement used in this dam contained about 1 per cent 
of alkali. The water of the river was acid wuich gradually 
acted on the cement and rendered the structure sievy, si) 
that it ultimately collapsed. * 
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alkalinity of water must be thoroughly tested. In 
addition physical strength of cement slabs should 
be tested and certified tiefore they are allowed to Ik 
used. This as{>ect has never gone home to uitr organi 
rations in charge of planning. They hardly seem to 
realize that all the above stages, from Survey through 
Hanning and Designing right up to Kxecution requite 
time and deliberation. In the Tennessee valley tin 
basic data was provided as a result of ^5 years of 
survtN of the valley by the t\S.A. Army of Kngincer> 
The knowledge gained thereby was the basis ol 
Hanning though it was not fouyd to he sufficient, 
and had to be supplemented. This is not all. We are 
not al^> aw ate whether sufficient number of personnel 
arc available in India for investigation purjvoses right 
at this moment. In Russia when the I’.S.SR. 

( .ovcinimnt took the dec ision of developing then 
nwrs on multipurpose basis they had opened up !*► 
iosn not Jess than ^200 stream gauge stations to 
measure the divhargo of streams throughout the 
eountrv and mobilized the services of a huge "army 
of geographer s, hvdiologists, geologists, agronomists 
and foresters The number of stream gauge stations 
m the l* S.A now amount to over ten thousand 
India has met -svsli ms carrying much* larger volume 
oi witUr, but the* numlnr ol stream gauge stations 
will not be more than 'wo to time hundred and moM 
• »f that m the 1 ’tin jal> 

• 

Til r I ; < u kth St\c;k O AsTkrern >n 

'flu* successful execution of the Plan and design 
mg require a successful integration of the work and 
1 \petiuice of the* Civil Engineers, Irrigation Fngi- 
ueers and hlectrical Engineers of all grades on a 
scale, which had hardly been attempted m any pre- 
vious human undertaking. Perhaps the magnitude 
and difficultyntf the work will be brought home clearly 
from a numlier of relevant (piotations from persons 
who have actually studied the works of tile T.Y.A. 
very deeply. 

Commenting or. the construction nr the Tennessee 
Valley, Julian Iluxley observes, 

v "The darns arc the outstanding sytnliol of the gre.a 
"Amdertaking. To the engineers and architects they are th»- 
most exciting technical problems of the many which they 

have had to solve In all the structures, dams, and 

buildings there is a consistent logic and sensibility. This is 
due in large measure to the quality of technical personnel, 
but it could never have been completely achieved if the 
engineers and the architectural and site planning group had 
not, from the first, developed a mutual understanding of 
each othdV’a aims and specific skills. Logically, the engineer 
was the dominant partner in designing the great dams and 
the architect in designing the many buildings of the great 
engineering structures. The correct placing of dams was 
the job o# the Project Planning Bureau. Surveys of sites 
were made to determine optimum topographical and geologi- 
cal conditions; they were then checked against the nine 


foot channel "requirement in the act, Dam heights deter- 
mine flood MoiAge levels in the reservoirs, and these were 
balanced against damage to commnuitic*, farm lands, high- 
ways ami railroads. Power as a byproduct of flood coutrol 
was considered in relation K> the entire development 
welt as to* individual dams. On th« main river, as it passes 
through the plains, the nine dams are long and relatively 
low. On the tributaries the dams urtt shot ter and relatively 
high. On all sites the first step in construction was to 
erect coffer dams* On the main nvtr, concrete for the 
structures \v;k prepared in mixing plants on barges, 40 feet 
by 90 feet, which were moved as required. Saud and gravel 
hr** n the river U*tw»m was barged upstream to feed thltt). 
tbrutry cranes swung the concrete from the mixing barges 
to the forms. 700,000 » ubic yards of aggregate and 700,000 
Iwmb of cement were used for a he Wheeler Dam. At* 
Norris a nearby hill furnished rock and sand for the Con- 
crete, Ft 0111 the quarry the rock was carried to the 

crusher, thence to the screening plant, the 1 Kit thing plant 
and the itmcrcte mixetv One million cubic yard* of con- 
crete wio hauled up on cable \\a\b <\<*r l he dutn site at a 
rate of o culm' yanls per minute." 

Hetman biiicr tells us that 

"The T Y. A. policy has been to take ibs own lulxiur 
force and equipment ironi dam to dam, and work of a 
similar kind must Ik so scheduled that equipment and men 
may go on m <lu«* progression from one dam to another. 
This requires a continuity of oj>eration and therefore a 
continuity of financing," 

While speuking of construction it should be 
pointed out that the type of development on the main 
river may be of one type in all cases where US it 
would be altogether different in the ease of the tribu- 
taries. In his Readership lectures delivered in the 
University of Calcutta, Mr Voorduin observed, 

"'flu* problem on tlm tributaries was different from that 
on the main river mul the selection of projects was con- 
trolled mainly bv considerations of flood control and regu- 
lation of minimum stream flow. Tojxigrophy laid geology 
at many sites were found to be generally favourable for 
the construction of dams, but the height to which digits 
could l)c built was limited in many <asea by existing Votn* 
inanities and facilities such as highways and railways .... 
The total unable controlled storage volume aln>ve minimum 
pool levels at all these dams amounts to about 8,600,000 
acre ft. The lotal drainage area /on trolled bv reservoirs 
on tlic tributaries is nearly two-thirds of the drainage* area 
above Chattanooga the principal point of flood hazard on 
the Tennessee Kivir. The total installed power capacity 
at the tributary plants is about 1,012,000 K.W. including 
307,000 at the Aluminium Company \s damn. 

"Tlie type of development constructed on the tribu- 
taries was determined mainly by the topography and geology 
of the site as well as the availability of material* at the 
site suitable for construction purposes, l&cause these con- 
ditions arc different at practically all the sites on the tribu- 
taries, the only similarity which can be traced is in the 
spillway gates and powerhouse equipment and layout. 

"In airthe T. V. A. structures," he gf>cs on to observe, 
"great economy was obtained by standardization of design. 
Hydraulic structures, generating units, mechanical equip- 
ment, gates, cranes and accessories were designed not only 
for the particular project under consideration but also to 
permit repeated use on successive projects." # 


* Water tight fttdosures. 
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Referring tp the < '^instructions Vorrduin tigain 
emphasizes that 

'‘Thtw :»rv litter qtMuiit*»"< amt the amount <»( work 
uw»IvM <md<l not Inw* A* hifved in Muii a **h irt tint** 

if any deiail li>ul la*«*n UJt lo i Time "aheflhih*a wvrt 

prfc|»are<I for file dr -sign of ••?»» Ii p.irhiular feature of ra« ft 
prupTf, *n> that drawing. would I** available when lulled, 
amt >i inn Ur <«* heitulrs were made for preparation of equq*- 
meitt Hen h«»n.v ( maMUtaettfre, delivery arid civi;tu>fi «>! 

e<jiupitirut ; for piMummnt nf roristrui lion mater and 
equipment , amt h-r the » otintr urt tori operation'll tiinthdn ^ 
i« Iheir bigirid a*qwmr Thrne time *ch~«!ulf*»* were ngafl' 
adherent to that thr time of completion of a particular 
project eouM hi ptedicted with i < rtfi ir»t \ many years in 
advance " # 

As is dear from the above* quotations the T.V.A. 
had to develop its q>cciid technique of const ruction, 
M<mictmiC'» investing new methods and train iflg special 
personnel in its own institutions. The works which 
have* been contemplated in India are vastly larger 
than the T V. A , and it is redundant to add that 
unless we can integrate human efforts on the same 
line on thU scale there is no chance of successful 
execution of any plan. 

Tint V ii‘TH St\<;k — rrii.iz vtion 

• 

The last stage is utilization of the power deve- 
loped for industrial put poses, utilization of the land 
reclaimed for agriculture and of the main river for 
navigational purposes, hi this matter tile valley 
authorities wdl have to conn* into frequent conflict 
with various vested interests, namely, power com- 
panies, iudusti nibsts, •peasants, and possibly steamin' 
and tail wav companies. The utilization of the re- 
sources developed cannot therefore be divorced from 
the plum 

‘To quote Finer, 

"The mo*t 5|>ecUcuhir a> writ an the uu>st tni|H»rtnnt 
nitiKlr resource is wuter i*nvci. The T, V. A. Ilierefote 
applied iPndf to harnessing tin* exist tug water resources tn 
the Glumly Tennessee I&vcr. The river has t**en tamed h\ 
a svstetn of gigantic dams; it Ju\s been made almost u>m* 
pletelv tit fot navigation as part of some 5, (XX) qulea of 
inland waterway*, nttd its tendency to destructive flooding 
Ins been rtducrd. The waters that the T. V, A. caught 
and then spilled over a score of linked dams have liven 
exploited to make vast qua nt hie.* of cheap electric power, 
which h t*k liven distributed through tion-profit-makiug mum* 
i\pat qi* co-o|H*r^tivc method*. Especially valuable concen- 
trated phosplntu- fertilizer has been experimentally pro- 
duced, and applied m widespread demonstrations, by means 
of which the farmers have Wen educated in fitter agricul- 
tural methods so as to increase their produce, diversify 
their crops find >\n restore uhd conserve soiU Rural hie 
lu^ Iksjii rendered both agreeable and productive. The T. 
V\ A. has sdiowtt steady and active concern for the region’s 
forestry ami mineral resources, for the promotion of agri- 
cultural and other industries and for the health and general 
weUuA* of the people.” 


PlANNKP) SURVEY 

And for a scheme to initiate the above develop- 
ments a planned survey is inevitable. Even at the 
cost id* repetition we must again emphasize that an 
accurate and dispassionate survey alone can provide 
knowledge which would dictate action. For the 
Tell nessee 

f, I?vr« t fit* V/asic -urv«*y of mapping had. to be largely 
done* by the T. V A., winch discoverca on taking over in 
1033 that thin wen* hardlv ant maps of t!ie area that 
were adequate for their purpose. Under a co-operative 
agreement with V. S % ecological Survey, a series of pl.ini- 
metric maps ut 2000 ft. to the* inch was completed by 1930 
for the entire area, constituting a record for speed for 
such an enterprise. This was useful as a start but topo- 
graphic maps (showing the contours) were also desirable, 
ami the preparation of these, again in co-opcrut ion with 
the (Geological Sur\i>, was begun almost as «,oon as the 
plunitnetric series wa> completed ; # b< now* over a third 
of the valley has thus been mapped, with 20 feet contours 
over flat country arid -10 feet contours in hilly* terrain. In 
l>oth case* the latest techniques of aerial photography' have 
1 hh*h employed.’* 

L 

There was also the division of soil survey 
attached to the l\ * S. Department of Agriculture 
which prepared elaborate soil maps which were so 
thorough that they “are models of what soil survey 
maps should be”. 

All these indicate therefore that the multipurpose 
development of rivers can he effected only through a 
definite procedure. The following are the stops in 
any scheme* of development : 

(i) Survey of the inherent characters of the 
land and the* natural resources water, 
minerals, soil, vegetation. 

(^) Planning on a multipurpose* basis so that 
power, navigation, irrigation, land use and 
flood prevention are integrated in an 
efficient way. 

(;>) Design. 

(ri Construction —systematic researches should 
be constantly taken help of for a sound 
construction of the plan. 

(5) Utilization — An optimum utilization can 
be assured only on basis of a balanced 
development of the entire valley. 

Let us now hope that after freedom has been 
achieved and we are free to shape our own destiny 
the leaders of the country will study the problem 
seriously and evolve a chain-work of organizations 
for river development which will achieve the desired 

I cnd. We cannot afford to commit blunders like the 
Bombay Back Bay scheme and the Mundy hydro- 
electric scheme ; that will be ruinous for tfye country. 
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rPHE theoretical physicist and the experimental 

investigator each cunsidcis his own field of woik 
more* imj>ortant than that of the other. This is hut 
natural. The former is proud of his sublime ideas 
and looks down upon the soiled hands of the ex- 
perimentalist The latter, in his turn, ridicules the 
theorist as a ‘[taper and ink’ matt without any know- 
ledge or appreciation of precis^ laboratory work 
The average scientific worker, however, considers the 
contributions of the theorist and of the experimen- 
talist as complementary, one helping the other, in 
the general progress of knowledge. I'nfortniuitcly, 
this healthy rivalry ltetwcvn theory and experiment 
lifts assumed an extreme phase in recent years. A 
school of • scientist -philosophers of which the late 
Sir Arthur Eddington was the leader has arisen who 
ask if knowledge derived from experience can* load 
US to the knowledge of ultimate reality. They* con- 
tend that instead of knowledge derived from ex- 
perience, ii ptiori knowledge, that is, knowledge in- 
born in our mind should be made the* starting point 
for reasoning out the scientific laws. Because such 
knowledge being iiidcpnident of all experiences, can 
claim a higher degree of certainty. They furtlni 
maintain that for discovering the laws of Nature one 
has only to delve hi to ones own mind and that to a 
Master-mind well trained in mathematic's and episte- 
mology the laws reveal themselves without auv 
appeal to experiment. 

Eddington himself hat! attempted to deduce - 
from what he considers epistemological considerations 
— two of the fundamental constants of physics, 
myncly, flic ratjp of the mass of proton to that of 
electron (A/, m -- r8?6) and the fine structure constant 
(/»<•/ 2s-c* 2= i3ji. Indeed , according to Eddington such 
fundamental knowledge results from the constitution 
of our minds and he makes the* following interesting 
remark in this connection : ’When science has pro- 
gressed furthest, the mind has but regained from 
nature what mind had put into nature. We have 
found a strange footprint on the shores of the un- 
known. We have devised profound theories, one after 
another, to account for its origin. At last we have 
succeeded in reconstructing the creature that made 
the footprint, and lo f it is our own.* 

.A Priori Knowledge and its KAlk 

There is, however, a school of equally eminent 
scientists who challenge this doctrine reminiscent of 
that of Kant, namely that a pure science of nature 
based on reason and <t priori knowledge alone is 


possible. • They maintain that constructs of pure 
reason, so far as the world of reality is concerned, 
is entinly empty ; they are merely free inventions 
of human mind. Ami, until the gap that exists 
between the abstractions of epistemology- -the only 
tool in the armoury of which is pure logic —and the 
experience of the phenomenal world is bridged, 
epistemology is left in the air. Tr> speak of esta- 
blishing any fact of science by epistemology alouc w 
involves a contradiction of tetms. For example, the 
ratio of the masses of proton and electron has no 
doubt been derived from epistemological considera- 
tions. But the concepts of pcoton and electron aft? 
themselves fruits of experiment and theoretical deduc- 
tion- the recognised method of science -and not of 
reason alone. 

Again, a little consideration shows that what is 
called a priori knowledge - with which one starts to 
reason out the laws or the constants of physics — is 
not really so. Such knowledge is not inborn in our 
minds but rather ingrained in our minds by the 
terrestrial surroundings in which we are brought up. 
As an example the finite velocity of light may Ig? 
considered. This appears to us now so natural that 
we are tempted to regard it as <i. priori knowledge. 
And, to derive from epistemological considerations 
the constants (A I/m and hcfznc*) one may not hesi- 
tate to start with this postulate. But to a human 
mind ignorant of the results of the measurements on. 
the velocity light there* is no absurdity it* regarding 
light as being propagated instantaneously like the 
effect of gravitation. In fact up to the seventeenth 
century even men like Kepler and Descartes Con- 
sidered that light requires no lime for propagation. 
The finite velocity of light is thus a knowledge forced 
upon us by our experimental observations and can- 
not be regarded as knowledge inborn in our mind. 

Further, most of the so-called a priori know- 
ledge* do not stand the test of a priori knowledge, 
namely that it must be .true at all times and every- 
where. For example,, Kant and Descartes believed 
tiie following to be a priori knowledge : Space has 
three dimensions ; the sum of the tlycc angles of, a 
triangle is equal to 180 0 ; everything that happens is 
pre-determined by causes having fixed laws. We now 
know that these statements are not universally true. 
They are so only in ot/r narrow (terrestrial experi- 
ence. In the larger world of astronomy for instance, 
where the scales of space and time measured are 
billions of times greater than those in our ordinary 
experience, space is found to be curved and tke sum 
of thie three angles, of a triangle isttptequal tp iSo 0 -. 
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Similarly, hi the minute world of atoms and atomic 
nuclei where the scale* of space and time are billionth 
parts of those of every day world, events hapjien with- 
out cause. Further, Space and Time are not indepen- 
dent of each other ; they ate interlocked. It is more 
correct to sjnak of ■ the space-time continuum as 
having four dimensions, than of space alone as having 
three dimensions. It is thus seen that what apjiears 
to us as a priori knowledge is not really so. It 
api>cars a priori because of our limited experience. 

, Very few people, therefore, now agree with t^ib 
new doctrine of the scientist-philosophers that the 
laws of Nature fan he found, even in principle, by 
a Master-mind or l>y a Super-intelligent being by 
pure reason starting from a priori knowledge. 
Instead, it is believed that the starting point must 
tie the knowledge we obtain from experience 
experience of phenomena occurring in Nature, as for 
instance, the movements of the stars, the annual 
cycle of seasons, or, exjierience of phenomena pro- 
duced under controlled conditions in the laboratory. 
It is at the same* time recognised that experience 
alone, whether obtained from nature or in the labo- 
ratory, cannot take us very far without the help of 
reason. Human mind sorts out the ex|iericnees, 
studies regularities in them, and thus guided dis- 
covers the laws underlying the regularities. These 
are called the Laws of Nature which by their very 
definition are such that all consequences derived from 
them by logical deduction must conform to our 
experience. 

It should l>c emphasized at this point that the 
actuul discovery of tha grand laws of Nature is made 
by intuition by the mind of a genius, and not by any 
deductive 'reasoning. The latter yields at best the 
regularities in Nature (e g. Archimedes Principle) 
which are quite different from the Laws of Nature. 
The basic laws and concepts can neither lie proved 
nor can they be derived logically from the facts of 
experience. Only, the consequences derived logically 
frottj them conform to experience. If there he a 
single foliate then it is not a law. Considered thus, 
the bftsic lifers of theoretical physics may be regarded 
as frei Jfo^phtions of human mind. And perhaps in 
this resmlied sense the new school of philosopher - 
scientists ore right in maintaining that pure thought 
' is competent to comprehend the reality. 

• * 

Thk Simplicity Postvutk 

But, if the basic laws and concepts of Nature 
are free inventions of the' human mind even in a 
restricted sense, then the question arises, how far do 
they represent the reality? Because it frequently 
happens that a gemtw of a later age invents an alter- 
native law, die consequences of which agree with 
-observations equally well. How then are we to know 


that our method of enquiry- -experience, experi- 
mentation, deductive and inductive reasoning and in- 
tuition is leading us along the right path ? The test 
is, as enquiry proceeds, as knowledge advances, the 
grand laws become fewer in number and simpler. 
According to Fimtein in Nature* is actualized the 
ideal of mathematical simplicity. 

This simplicity postulate is extremely important 
anti may be illustrated by an example. Every physics 
student is familiar with the famous laws of motion 
of Newton. Motions of all material bodies, be that 
of a cricket ball or that of the earth round the sun, 
are governed by tlfese laws. But, these laws can Ik* 
deduced from an amazing simple principle, namely 
that Nature abhors waste. It so regulates the path 
of the crioket ball or of the earth round the sun that 
the total action in course of the path is a minimum. 
If the cricket ball were to follow a path different 
from the actual one the total action would be greater. 
All consequences of the laws of Newtdn can be 
deduced from this simple principle known as 
Principle of Least Action. And, what is more im- 
portant, this principle gives, us a much deeper in- 
sight into the working of Nature than the Newtonian 
Laws. 

There is also a similar principle for the case of 
light. The path of a rav of light, from ait to water 
for instance, is ordinarily computed with the help 
of the laws of refraction. But it can just as well be 
computed by applying the principle of least time, 
which means that the light ray in going from one 
point to another chooses the path which would in- 
volve the least delay. Any other path will take a 
longer time and the light ray, like an intelligent 
being avoids it. These two principles discovered 
long ago have recently come to the forefront. The 
principle of least action is of wide applicability 
covering the entire range of physics including that 
of the atoms and sub-atoms. Further, the two 
principles, the principle of least action, and the 
principle of least time have helped in the formulation 
of the system of mechanics known as Wave Mechanics 
used for studying atomic and sub-atomic phenomena. 
Which of the laws then represent more nearly the 
reality? The Newtonian laws or the Principle of 
Least Action? The laws of reflection and refraction 
or the Principle of Least Time? Wc say that the 
last named ones perhaps approach the reality nearer 
l>ccausc they are simpler, fewer in number, are more 
broad based and are of wider application. 

The idea that human mind can produce know- 
ledge a priori has its origin in the geometry df Euclid 
which is a marvellous accomplishment of pure 
reason, the assertions following one after the other 
with absolute rigour admitting of no doybt. But 
this miracle of a logic system acquires the status of 
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a physical science only if »t is conceived of as the 
science of the possibility of relative placing of rigid 
objects in space. The fact that pure reasoning can- 
not tell us anything of the reality leg aiding the world 
of jKTception was recognised first by Galileo two 
niillenniuins after the days of Kuclid. And, the 
»tugiiation of science from the dav> of Greek philo- 
sophy to the middle ages is to bo attributed to the 
excessive veneration paid to thought and abstract 
reason as op|*»svd to observation and experiment. It 
may tin re-fore hoiii strange that attempt should K 
made in the twentieth century to revive this worn 
out idea. In this connection the, very apt remarks 


9 ; 

« 

made by Max Horn may be quoted ;• ♦T&erc is no 
philosophical High road in science with epistemoiogi* 
ca! sign posts. No, wo are in a jungle and find our 
way by trial and error, building our road behind us 
as we proceed, My advice U> those who wish to leant 
the art of scientific pu»phccy is not to rely on. abstract 
reason, but to decipher the secret language of Nature 
from Natuie's document's the fuels of cKperictsco’.* 


* (i tut Theory fn Phy*hx (Cambridge IJnivei- 

ty Press, HUP, p. 44. The reader interested in the subject 
i\ nlfco uvtmnnendetl On the Mtthad of TkeotetUal l*ky$it4 t 
the Herbert Spencer 1, elure, HlM (Clarendon Press, 
Oxford), In Albert Kipstcm. 


INFLUENCE OF EAST MEDITERRANEAN REGION 
FLORA ON THAT OF INDIA* 

I). •C1IATTKKJKK, 

\SSIsT1\r fi»K INDIA, KOYAI. BOTANIC CAHiniNS, KhW, si:nki.v, 




fTMlli lima of India was fm a long time believed to 

b„ a composite one being a mixturt* of Malayan. 
Chiiuso and North Asiatic floral elements. The main 
suppaUr** of tliis vi.w weie J. D Hooker and C. Ik 
Choke This i\ pat t ly tine when we consider the 
\ ‘ fetation <»l the great Imlo*( langctic alluvial plains 
where there is veil? little to suggest an indigenous 
vegetation Hut it i- impossible to overlook a distinct 
flora of Smith India and the Himalavas. For tin 
pnrjM.se of a phytogt**graphical analysis, llurnu is 
also to bu conddcrul a part of India although as is 
to be expected the southern part has a natmal 
alliance with the Malay Peninsula and the North 
Fa*»t with* Souih # \Vc*t China. 

It was established by the present author thal 
India 1 has a (Trtra of her own and of the total number 
of plants no less than 62 per cent are endemic and 
only about ^8 per cent were originally foreigners 
and now naturalised in the country. India is a 
country with land connections, north and west and 
with a large peninsula projecting south in the Ocean. 
Such a Country may l>e compared in a restricted 
sense, with the Iberian Peninsula, Italy and the 
Balkan Peninsula. But from the number of endemic 
contents India may be regarded as very distinct and 
compares well with some isolated island like New 
Zealand (with 72 per cent endemics). 


* Fall text of a talk given at a meeting of the Syste- 
matica Association, held at the Koyal Botanic Gardens, K>w, 
on October 5, 1946. (See Science and Culture , February 
1947, p. 383 and Nature , October 19, 1946, p. 535). 

1 Jourrt, Roy As, Soc. Bengal (Science), 5, l, 1940. 

2 


The land connection of one count! y with anotuer 
supported by :\ more or loss uniform climatic condi- 
tions tend to distribute plants from one another, and 
vice versa by the natural processes of plant distribu- 
tion. Sueli a process viewed tlmrngh thousands of 
years of geological time increases the range of dis- 
tribution of many species, and gradually decreases 
their cortesponding endemic nature. Such a land 
connection existed between Western Asia and 
Southern Europe and migration of fauna and flora 
lias taken place. An attempt is made here to 
analyze partly this invasion of the Fiord of Hast 
Mediterranean region into India through Palestine, 
Persia and Afghanistan. • # 

The countries surrounding the eastern basin of 
the Mediterranean sea and part of West Asia played 
an important part in the past in the distribution of 
fauna and flora in Furope and Asia. During •the 
middle Miocene the Balkan peninsula was a part of 
Western Asia and not of South Europe. Even iti 
the Quarternary period the Aegean sea area was still 
land and the Balkan peninsula was like an isthmus 
joining Europe with Asia and separating the Black g 
sea from the Mediterranean. By further change the 
Aegean area went down and the preftent configura- 
tion of the Mediterranean region was formed. The 
distribution of fauna and flora in this area was subject 
principally to two types of climate, (i) the dry 
desert belt#stretching from Sahara across the Arabian 
peninsula and Iraq, and (it) a subtropical climate 
running from Turkey, Persia to Afghanisfot* Part 
of the first dry region is known is the Eujemian 
region. 
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The present floras of the countries surrounding 
the eastern end of the Mediterranean regh * i have 
liecn studied and worked otit by persons tike Ik>is*kr/ 
Post/ Blatter/ Halacsy/ TtirrilP ami Musehl* r 
A flora of Persia is now in preparation in the Kcw 
Herbarium by Dr .Parsa of Teheran. There is im 
comprehensive flora available of Afghanistan except 
Col. AttchbonS paper*, and a list of HcluchMau 
plants is also available.* 

The absence of a comprehensive flora of 
Afghanistan is indeed unfortunate. The geographi- 
cal position of tin* country is such that much valuable 
information could he expected when the flora of the 
country is known.. It will serve as a link between 
Western Asia and Orient on one hand and India on 
the other. Vavilov made an expedition in 
Afghanistan 10 in 1024, but he mostly concentrated 
on agricultural crop "plants and fruit trees as well as 
their water requirements and irrigational problems. 
It could hi* only emphasized here that the flora of 
Afghanistan should be compiled soon through the 
help of the Afghan f Government and Mich a work 
would be very valuable from liotanical, geographical 
and phyto-gcographical points of view. 

This eastern Mediterranean area is designated 
under different names. It is generally known as 
“Orient** in plant geography, but the term is used 
in quite different sense hy zoologists. During the 
recent war another term “Middle Fast** #\vas used 
to denote this area and this term gained considerable 
popularity during the last few years. For the 
purpose of the present analysis the area is thought 
better designated umjer the older terms of “Oriuit**, 
an area l>est covered by Boissier's Flora/ 

A stiffly of the flora of these regions and exami- 
nation of representative collections in the Kcw 
Herbarium shows that certain plant families have 
their best development in the Fastern Mediterranean 
region which may also be regarded as their original 
home. From this area by natural processes, niigra 
tious have taken pkfee both east and west, and the 
number of migrants arc thinner and lesser and direct- 
ly varies with tlie distance from the main source. 
On a very broad basis it could be said that families 
like Cruet ferae, Caryophyllaceae, CapparUlaeeae, 
E amarine cac, tloraginaeeae, Rosaeeae (partly) and 
Labialae (partly) had their origin in the “Orient* * 


* morn k Orientate (18974888). 

* Flora of Svria, Palestine and Sinai (Rev. vdA. 1932 
4 Flora Arabics- Ree. Bol. Han*, lad,, S, I9UM9J3. 

* Conspectus Florae Graecae, 1901*12. 

*• Plant life in Balkan Peninsula, 1929. * 

1 Mamijit Flora of Kgvpt, 1912. 

* Trans, Linn, Soc. $ Set, 3, J, M40, 1888. 

* Barkill— Plants of Belnchistan, Calcutta, 1909. 

•• Agricultural Afghanistan Suppl., S3. Rut/. dppt. 
Botany, Leningrad, 1929 . 


area. The number of species in Cruet ferae in some 
of the representative areas are as follows: — 


Balkan 

iVnin^nfa 


Syria 
Pale 4 me 
Sinai 


344 1st) 


Ft r -sia 


Arabia India 


271 


107 174 

(45) 


i hi the ba>i”i of approximately equal area the 
figure for India ^k<>uld lie reduced from 174 to about 
45, as show'll hy the second figure within bracket. 
These figures show that as we go further and further 
from thy Balkan regions the number of species 
becomes -mailer and smaller. This fact supported 
by the past geological history of Western luirope 
and the occurience of a set nfYoninion plants in all 
the above ''outlines leads to the conMusion that 
so far aN India is concerned the family ('runtime 
as a whole idiould be icgatded as migrant from 
Fast Mediteii mean region. Some of these com- 
mon plants which are found fioui Orient to 
India art* as follows . Malhiola odoratrssiiria, 
Nasturtium other mile t ( 'ardaminr impatient, Pars etui 
facquernontii # Earsetia aegyptiara, Europhila vulgaris, 
Malcotmia aftieana , Sysvmbrium 1 Wtiltrhii, S. Sophia, 
S. Irio, S. Liuselii, Erysimum icpamium, Ilrassiea 
Tour tu foriii, Moncanda arvensis, (apsrlla bursa- 
pa stores, I a pidiu m lahfolium, Xcslta pauieulaia and 
I'Ottuvnia Am hen. 

A large nunibet of "Widcs“ iu (‘ nieitaac as 
stated above exists but there are a number of 
endemics too in India. These endemics may be 
regarded as of comparatively recent origin and not 
of “relict** tvpe. By this explanation the theory of 
migration of the familv from the < trienl a* proposed 
here remains unaffected. * 

Dr Turrill (lor. cii,, p 371)) has 4 hnun that no 
fewer than 400 species are common between Western 
Asia (Asia Minor' and the Balkan peninsula. A 
similar analysis of the Persian flora with respect to 
Turkey and Fgypt on one hand and Western India 
on the other would yield figures which would be 
both valuable and interesting. A large number of 
sjiecies would be found common specially in families 
like Crur if erae, Caryophyllaceae ftoraginaceae, Rosa - 
ceae , Labiatae , etc. This could not be done unless 
the flora of Persia is completed. 

The family Caryophyllaceae too has developed 
l>est in the Mediterranean region. It is represented 
by 418 species in Balkan Peninsula with svfch large 
genera like Dianthus and Silenc with 101 and 103 
species respectively. The corresponding munlxrr of 
Caryophyllaceae in a vast country like Itutta is only 
X07 which could lie reduced to 25 on the basis of 
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equal area perhaps even less. Some of the species 
common to India ami western Asia ami Orient are 
follows. — Piantkv $ caryot'hytlus P. fimbrialus, P. 
eiinilus, SI 'U in >’<ai a, S. conoiJra, S, m enosa, 
l,\ elt ms coronatia. /.. afnlala, Carmtiium higynum, 
L . dahuneunt , ( . ■; ulyatum, Slellana aquatint, S. 
bulbost, Attnaua u'lj'Ylliiolia, .1. holosteoides, Pt\- 
tnana eotdala ami I'olyon para n pit at a. 

r.tncia like Ilypeeoutn. Rumaiia ami Picon! m 
in Rumatiactat seem to have come to lmlia from the 
west although the large feints Coiydahs is undoubt- 
edly one oj north Asiatic origin. 

K.xaminatioii of gencin in Rosamio and l.abiahu 
in hulia shows that some of the genera have very 
strong affinities with the* 'orient' and may ltqve well 
urgiatcd ln<m that ateu It must he admitted that 
tin iatnily Route ait a'* repu settled in India has two 
centre ot origin, sonfe genera have originated in 
Western Chfnu while others like 1‘iunus , Rubin, 
Rota, ( otonca>tcr, and I'yius, had their origin in 
Western Asia. Hants hgve migrated fiotn both those 
eentre" into India by the west ami eastern route by 
\\.t\ of Afghanistan, Kashmir and* North Hurma and 
X bast Assam u*q>ecrively. 


and subsequent naturali*ation. These 38 percent 
could he sorted as : — (A Species of very wide distri- 
bution in Asia and Kuroja.*, (id Weeds of cultivation 
and other iutroducvd weeds,, specially a number of 
species fiotu South America, and (iff) Species of 
limited distrilmtion in India and the surrounding 
countries. 

The first two groups may Ik* jointly and on very 
general ^onsidciutions assigned to represent $ to to 
per cent of the nltovc figure. The third is more 
important group and plants have invaded into India’ 
bom Malay, China and Western Asia. .The invasion 
fiotn the North is not very acutj us many North 
Asiatic species found it difficult to cross the great 
t oof of Tibet and the very high hills of the Himalayan 
mountains jn their move for the plains of India. 
These two regions acted more or less like barriers' 
against p’ant migration. It might be assumed that 
appioximately to percent of Indian Mora have come 
fiotn the West or “Orient" area and almost equal 
proportion respectively from the Chinese and 
Malayan side which makes up the total to 30 percent 
.md with the addition of 8 percent widest of the first 
two groups mentioned above the figure 38 per cent 



111 l.abiaia’c genera like (higanum. Salvia, 
Scpeta, Star, hys, I h loin is and Tcurrium had their 
origin in Fast Mediterranean region and have found 
their way into India through the west. 

Conclusion 

It has Ireen stated earlier that 38 percent of 
Indian plfints are “Wides" and their occurrence in 
the country is by invasion from foreign countries 


b>r all foreigners could be arrived at. It is admitted 
that these are very rough assumptions and may have 
to be changed on further critical examination. 

• f 

For the present we might assume that 10 percent* 
of Indian flora is of Fast Mediterranean origin or 
type, and this is expressed best by the above 
map. This view has further support in the fact that 
the majority*of the families shown in the map havg 
concentrated mostly in North West India. 
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U. S. BUREAU OF MINES .AND ITS WAR-TIME PILOT PLANTS 

<• f WITTER, 

MINT, HOMBtY 


lyvmsr. a rut id visil in C : . S. A., the unla 

WtiA x & v v. n tin opportunity to gel acquainted 
with home* of th« activities of I*. S. Bureau ot Mines 
sixrially with regard to the utilization of *nanv of 
its indigenous raw materials which were %o lon^ion- 
si«U red to he economically unimportant With the 
(hrlai.ittou ot‘V;u the State (Government decided that 
a*v a | k'i r s of tlie National Defence Programme, 
l S A. should he made, as far as possible, indepen- 
dent of foreign import. Tile 4 Bureau of Mines was 
entrusted with the task < >f execution of tfse.iuh pro- 
grammes in lcgaid* to the utilization of l<»\v-gi«idc 
oris. All thr Held stations of the bureau which are 
spread all over tin* routitrv took active pail in this 
entei prise 

The head-quartets of the l ? . S Bureau of Mines 
is located at Washington l>. C, It is one of the 
modern State buildings in that capital city, commo- 
dious, lavishly equipped and furnished in the l»est 
American tradition. The head of the bureau k the 
Ditector who is assisted by a body of experts in all 
blanches of subjects under its control. Most ot these 
expert* have extensive experiences in one or nmu of 
the* field stations before thev are transferred to head- 
quarters to net as advisers to the Director 

The Bituau is a letnarkablv efficient iiislilution 
which keeps the State (Government informed ot the 
positioned' Mineral Industries within the State and 
its relation to the World mineral and metallurgical 
Jratle and industry. It has several field stations where 
experimental and research work on minerals found 
around the neighbourhood ate carried out with a view 
to help both State and private industrial entei prise. 
The Bureau issues regularly * 

t. Bulletins and Technical papers, 

Economic papers, 

.v An Annual Report of tire Director, 

I. Miner's Circulars, 

5. Schedules, « 

o. Report's of Investigations, 

, * 7 ■ Infvnnation Circulars, 

8< Periodical Reports, 

0 -, Mineral Market Reports, 

10, Accident Statistics, 
and it, Co-of>crative puFdications. 

’ Bulletins and technical papers present the results 
of scientific and technical investigations. Economic 
papers are analytical studies of production statistics, 
souses, resources, distribution atul industrial flow of 
mineral commodities. The annual report entitled 


"Mineral* Year-book" includes chapters, some of 
which arc also published separately, on the produc- 
tion and consumption of metals and of non-uietallic 
mineral*. MiikiV ciicular.s piesciit material used in 
Bureau first-aid and rescue courses. Schedules out- 
line the proeeduie for testing materials or equipment 
to determine tluit pennksibilitv for use in coal mines, 
etc. Repoits of investigations are short papers which 
present the principal features and results of minor 
investigations or of special phases of major investiga- 
tions. Their function is to make available quickly to 
the* industries and the public # thc outstanding results 
of original investigative work by the Bureau. Infor- 
mation circulars arc ako short papers, essentially 
informational. They include compilations, reviews, 
abstracts and discussions and vlo not as a rule represent 
original investigative weak. Their chief purpose is 
to present to the mining industry the principal facts on 
subjects of intrust in a concise form suitable foi 
Sending out m leply to inquiries received hv the 
Bureau of Milieu . Periodical service reports give data 
on the status of the market fin various mineials and 
include monthly bibliographies of literature on geo- 
plrvsical prospering. Mincval market reports aie 
brief statistical reviews issued annually. Accident 
Statistics give sununaiy figures, by States, for fatal 
and mm-tuial injuries and man-hotus worked in 
mineral industries. Co-operative publications present 
the results ot investigations Kitiducted co-operatively 
with various agencies. These lepoits and papers have 
been written eitlur wholly or in part b\ members of 
the Bureau and published otherwise than bv* the 
Bureau «»r by Jomnals of various technical societies 
nr by the technical pre^s. 1 

Well cquippd museums aie also maintained by 
the Bureau not only at its Head Quarters at 
Washington D. C. but also in the field stations. 

During my visits to its field stations, the opera- 
tions of the following pilot plants were noted. 

(<P Electrolytic Manganese Plant for the pro- 
duction of high purity manganese. 

(b) Titanium Plant. 

(c) Electrolytic Chromium Plant producing 

chromium from low-grade chromite. 

(d) Plant for the manufacture of manganese 

dioxide from low-grade manganese ore. 

(c) Alumina Plants (two) for treatment of low- 
grade alumina or clay. 

The electrolytic manganese plant is described 
here in somewhat detail because the process of its 
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manufacture and its use was not only novel but at-o 
was the outcome of a very pniustakitig research m 
the field of olectro-nictaHutgy. It has an additional 
interest because of India’s abundant resources o{ 
manganese ore. In the remaining cases flow sheets 
are given indicating briefly the steps that au 
necessary to gain the final product The chemical 
reactions involved in the* processes are well-known 
but the j flint equipments are interesting and elaborate. 
They are not only labour saving but also in some 
casvs ensures purer products and a smooth continuity 
of the process itself. 

laKOKoiATie Manv.ank.sk vt B«>ru>KK City 
Kxi , krimi>nt\i, Station of xhk Hurkau 
of Minks, V. S A. 

This* pilot phmi lias now a daily capacity of i ton 
and ua* cicclid at a clM of z million dollars. The 
olijcct of ii«-*un£ a pilot plant on a practically semi- 
comnicicial scaU< and at Midi a lui^e coM was 
explained thtl' , 

til As diitcl opei. ding cost in a small scale 
op. i. it mu of plants f#>r electro-winning 
base metals iloin ojes which requite heavy 
capital outlays per ton of daily capacity 
bears little iclations to that in the case ol 
large scale opt j at ions, it was felt mcessarv 
to unhail: on a f, fitly large si/.c pilot plant 
to the indiisti l.dists that the unit cost of 
flatly output is uas'mable. 

<a) The s. \i»cr liiicn’al plant was expected to 
supple (.Uctiolytie manganese for ini- 
portanf wai Uses, such as magnesium alloy 
Ixmib casings, when commercial produc- 
tion was not adequate to supply ininimtmi 
v av requirements. 

J.t> Tin? plant, was expected to supply electrolytic 
manganese for full s-.ule tests in co-opera- 
tion •with industrial users of manganese 
which were mainly steel producers of 
V. S. A. 

The total output of the llotilder City plant 1 from 
November, ugjt to November, 1 04.^ was about 501 
short tons. 

The Electro-Manganese Corjtoration of Knoxville 
Tenn, the principal industrial producer of electrolytic 
manganese went into production in 1939 aiul has pro- 
duced a total to January 1, 1945, of 8,647,450 lbs. 
and current production was reported stable and con- 
tinuous at the rate of 275,000 lbs. monthly. The 
current rate of production of electrolytic manganese 
in 1-, S. A. is about 5 tons daily. 

The plant contains four units, 
ft) Crushing and Grinding unit, 

(a) Roasting unit, 

(3) Leaching and Purification. unit, and 

(4) Electrolysis unit. 


id 

The building housing these units have standard 
-tract ural steel frames covered with corrugated iron. 

The process used is shewn in the flowsheet.* 

Ore is delivered to the crushing plant by trucks 
mto a wooden bin through a gritwly. Over site ore 
is broken through the grizzly by baud. Crushing is 
accomplished by a jaw crusher and rolls in closed 
circuit with a vibrating screen. Au inclined belt 
conveyor delivers the crushed ore to the hydro- 
metallurgical building, where a Jeffrey vibrating 
eoitvetybr distributes it to any of ten 5-ton steel’ 
storage bins. Horn the storage bing, the ore is 
weighed ’in buggies and fed to a Ilardiuge thermal 
ball mill equipped with an air classifier, where it is 
groutid dry to 35-ine*sh. 

The grpuitd ore is fed to n to-hearth, 5-foot- 
diameter Skinner furnace containing four muffles, * 
w here the manganese dioxide is reduced to manganous 
oxide to make it acid soluble. A reducing atmosphere 
is maintained in the* furnace by dropping oil into the 
-eve nth hearth. The reduced ore or calcine is 
dropped into n baker cooler revolving in water where 
it is cooled below 5o°C. before being exposed to the 
atmosphere. The calcine is conveyed to 11 10-ton 
storage bin. 

Calcine is leached in 3,500 gallon batches with 
-pent electrolyte fiom the cells containing 13 grams 
manganese, 130 to 155 grams ammonium sulphate 
and 20 to 30 grams sulphuric acid j»er litre, llrick- 
lined tanks containing turbine agitators are used for 
leaching. .Make-up sulphuric acid is added to the 
leaches as needed. Calcine is added to the leach 
until a pH of 2 5 is n itched nn’d the leach is then 
neutralized to pi I o' 5 with ammonia gas. ,A 95 to 
00 per cent extraction of the manganese is obtained. 
After the leach is completed it is pumped to a 25 feet, 
thickener. The spigot from the thickener goes to *a 
series of five countercurrent manganese and 
ammonium sulphates and then pumped to the tailiug 
pond. The overflow from the, primary thickener 
contains metallic impurities such as As, Mo, Ni, Ctl, 
which must be removed lx»forc the solution can be 
electrolyzed. The overflow pusses by gravity into a 
Turbo-absorbed tank, where hydrogen sulphide is 
adder!. The metallic iippuritics are precipitated as 
sulphides and removed from the solution by filtration 
on an acid-proof Shriver filter press, 'flic filtrate* is 
stored in a lead-lined tank. * 

The solution after purification with hydrogen 
sulphide is essentially free of metallic impurities but 
contains colloidal sulphur and colloidal metallic 
sulphides, which are removed by the addition qf 
o' 152 gram of iron per litre of solution as ferrous 
sulphate, followed by oxidation and predpitatibn as 
ferric hydroxide. The ferric hydroxide precipitate 
absorbs the colloidal material and also removes any 
arsenic or molybdenum that might sfill be present. 
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Tlic oxidation of iron \y earned out j/ontiiiuou^ in 
a series of thru* Ttu ho* Absorbs A f ter the* non 1 >uh 
f Hrt'ti prccipit itcd, the olulion i* allowed to age in a 
storage tank several ho»,tb before filtration on a 
stainless steel tiller prey’s - The filtrate js now tree 
of all materials hatmhil to eh c tH;ly>i> ami is stored 
in a h ad-lined tank and drawn into the cell room as 
milled, The pm died solution contains 35 grams 
mauganw. and 1 v» to i 15 gianis ammonium 
sulphate f»u litre *• 

- The till t<n>m in the plant contains eight Veils 
'Hie cells ,iu made of wood and Kail-lined, and have 
a rapacity ot Jj anodes and zi cathodes. Tlrv anodes* 

( d ” * to" 1 *'4*} Mt had containing 1 t**i tent silver 
and o 3 pet cent ars *nic , they au perforated so as 
to be 40 per cent void Tin cathodes (42" * j,z" - ih n 
gagej an tvpe ;U> stainless steel. A enppe; con- 
ductor bar is tivetted and bra/ed along the top ot the 
cathode. Tin cells contain a false bottom, which 
stives a^ a reservoir for the mangancM* oxide-, that 
form ut the anode and spall off periodically . A 
canvas diaphragm covered fiatiu* stu rounds the anode. 
A diaphragm cell is necessary to pi event the and at 
the anode tiotu mixing with the solution surrounding 
the cathodes, which hat a /•!! of S z to 8*4, The 
inaui'ant M/ concentration of the catholyte is 13 g tains 
per lit 1 c and Mine the feed solution is 33 giants 
mnnga!k*w per litie the manganese “strip’* is zz 
grains per litre. Sulphur dioxide (01 gin. pel litre 
of solution) is added to the bed solution as it flows 
into the cell room. l'ire.:t eurieut for the cells is 
obtained from Ignition mercury -are rectifiers. A 
cathode eunvnt dense tv of 13 amps, as maintained and 
a minimum current dfieienev of per cent is 
obtained.*’ The cell voltage is 5\t volts. The 
cathoilvs ate k moved fiom the cells individually 
(f\;eiy 24 hunts and aftu d’ppittg in diehromate solu- 
tion which picveuts oxidation of the manganese, atul 
washing the deposited manganese is removed by 
liesing or stt iking with a rubber mallet. The small 
quantity of manganese that remains on the cathode 
after stripping is dissolved in acid The stripped 
cathodes are washed and dipped in a sodiutit silicate 
solution, followed bv another wash. They are then 
icadv to be tivd in the tells again. The sodium 
silicate treatment leaves a ‘very thin film on the 
cathode surface, which aids stripping, Every second 
day the cathode* arc a buffed before the silicate 
treatment. The buffing maintains a highly polished 
surface which aid< st tipping 

After a ecK has openfted for t> weeks, it is shut 
dpun and cleaned, and the canvas diaphragms are 
replaced. The manganese oxide sludge in the !>ottoni 
of tlu r cells is returned to the reducing furnace. 

{The teuqienUure of the cells is maintained at 
35°C. by coolyig coils atotig each side of the cell, 


through which cold water is pumped from an induced 
draft spray tower. 

Spent electrolyte from the cells flows by gravity 
to a mixing tank in the leaching plant where 
ammonium sulphate siifihxnt to make up losses is 
added. The solution then flows to a series of four 
cooling tanks where it is cooled to bdow 20°C. by 
cooling coils containing cold water from a spray 
tower. As the solution becomes chilled, a complex 
sulphate containing 4 to 5 per cent manganese, 4 to 
5 per cent magnesium, 34 to 30 i>er cent ammonium 
sulphate and jS to 30 per cent water crystallises out. 

The sulphate crystals are separated from the 
solution in a Bird continuous centrifugal filter. 
Removal of the complex sulphate is necessary to 
keep tin* magnesium concentration down to the point 
where the complex sulphate will not crystallise any- 
where i*l -.e in the plant circuit The crystals have a 
potential market a fertilizer and, if «jold as such, 
arc dried in a low temperature rotary drier which 
removes the waLr of hydration. 

An over-all 88*2 per cent recovery of manganese 
from the ore is made, with the losses distribute 1 as 
follow s : 

kruslffng 1 per cent, grinding 1 08 per cent, 
roasting 0*07 per cent, leaching and wash- 
ing 3 07 per cent, hydrogen Milphide 
purification o\jo per cent, electrolysis o 88 
pel cent and magnesium lemoval j‘«)o per 
cent.’ 

VhyiI\ oi the Elect iolytic Manganese and Scope 
of Its l s(s\ x Tile average analysis of impurities in 
electrolytic manganese produced in the Boulder city 
pilot plant is 


Cu 

0 000 PA, 

Vh 

0 001% 

TV 

0 r>0 2S'\> 

Ni 

. . 0 0025% 

Sulphate S 

0 002 s v, 

Mo 

. . 0/002", 

Total S. 

0 026 ’3. 

Ah 

* .. 0-0005% # 

0. 

trace 

II, 

* 0 010 to 0*015% 


As manganese in the form of low-phosphorous, low- 
carbon ferro-manganese containing o' 10 to Too per 
cent carbon (max.) and o 20 per cent phosphorous 
finds extensive u*e in steel industry investigation 
was principiUy directed to determine the possible 
advantage of electrolytic manganese resulting from 
its almost complete absence of phosphorous and 
carbon. This single factor was considered enough 
to offset the slightly higher cost per unit of 
manganese than low- phosphorous, low-carbon ferro- 
manganese. The entire field of work in this connec- 
tion has been entrusted to R, T. C. Rasmussen, 
Senior Metallurgist, Bureau of Mines, IT. S A., who 
worked in co-operation with the steel manufacturers 
of l". S. A. and his report (R. I. 3829, October, 1945) 
on the acceptability of electrolytic manganese to the 
steel industry was submitted by the # Bureau at 
Nevada for hearing of the Mining and Minerals Indus- 
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try Suhd/ummittee of the Special Committee of the 
Senate which was act up to study “Problem of 
American Smalt Bumucsn". 

Scope of its use in other sq^ere is under investi- 
gation. The Bureau of Mines has htvn engaged in 
a atrsicutatic study of the oopper-Mn, Mn-Cu-Ni and 
coplxr-Mn-Zn system. Previous work on the<e 
alloys was deemed to tx* fragmentary aud based as 
it was on alloys with impure grade of manganese 
with significant quantities of iron, silicon, aluminium 
and carbon as impurities. These impurities are known 
to affect equilibrium conditions ; it thus became 
desirable to re examine Uks. v alloys jnude from pure 
metals. Recent patent literature shows desciiption 
of many mu-testing manganese alloys made from high 
purity manganese having Mich projxrties as Jmving 
high modulus of elasticity, high co-<*fticicnt of ex- 
pansion, efficient and reimifkable vibration damping 
capacity. 


to «• r > S 


Plf,OT Pf, A XT FOR Tin: PRRIMR \TtON OK MllO, FROM 
Low Grmu. M \m;an»,$i: * 

Ptvid St 'il ton Rouldm Cft\, 1 . S Hnii.ni of Mni» -t 
Mangam a* t he ^ 

Treated with S< ^ X 
Calcium Ihituonatc 

Prodtit I • *M.im:amse Duhionatc SlnrM 



Colle* f« r| in tilt? r hags ami 
exttai Led i\ith wall r on 

• 

eountei-cum nt pritu iph* 

Maiiganesi* J )iilmm •»,»* 

\ 

Silir.i (Residue) 

in Sohiuon 

Treated with 


Lime 


pp T 

l*iltralc 

Mnn, Ca! 

li him DilhionaU 
( Regem rated ) 


i 

f * rro Manganese 

Diiigraimimiii Skmli of the 1’nKt^. 


- Poor nullity of Muft$«ne»c ore is treated in 
cold in a row of if nee iron Mills arranged in cascade with 
lalcium dithiimaic solution in an at mo*} there of sulphur 
dioxide. An exothermic reaction takes place with the for* 
mattmi of inungaiie*e duhionaie. At flic end of the reaction, 
i he reaction pindmt i> discharged into filter bags placed 
m the Itrd miks thue hoik* full of water. Tlu lank* 
.*ic niiangcd fit Mich a way that the overflow from the third 
tank is dUctnugid inn* the ami the overflow from 

ihc *rwint to the iir*t. After a certain jiertod of time during 
which maximum e\u action of manganese duhionatc from 
M)iea etc. in the m.si tank where the* iivoh discharge of the 
darn from the st»i| % is consigned m filter lutgs removed 
i»> the and nn,dl\ to the thud, The concent rated 

manganese ditlimnifc solution which is constantly emptied 
**ut fr#m the nrst tank by means of a pump is discharged 
into a tank while it is lun.'nl with jusi enough lime to 
piceipitafc n\mg..iu*M» dioxide and rege u<tute calcium 
uithionntiC It is filtered, the dithionale H brought into 
orlr and the manganese dioxide is u*t4t mainly to prepare 
ferro-inungunese. 

'Pilot Plants #fm tin* preparation of Titanium and Alumina 
will appear hi the next issue of tic* journal. 1 
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HYDROLOGY IN INDIA 

K, BA<*U II, 

uimk :>r rr scam, up ttu*«m 


T I«K tuihi, rvation <»t the water resources and their 

propel utilization require a thorough kmw ledge 
of the hydrological condition** in a country Hdro- 
logical data ate needed equally in big multipurpose 
projects as well as in minor litigation work*. Fouti- 
tries like Fiance, l\ S. A,, Russia ami Sued •, a, that 
made (on-nlernhle progress ttt harnessing then vater 
reentries f*>r various purposes have had always 
depended on sothid data collected over a munlwr of 
years. 

In India, we have hacdlv am thing to u»:u|uirc 
with the thoroughness and Mtftl tetuy of data i**lhct- 
ed in tin countries mentioned afxive In tli< case 
of the hid. an rivets, setords of discharges and due- 
tuatioris of leva! aiv u corded only m tin* » uvas 
vvheie itre.ation canals have been taken ftoin them 
or white load and railway budges will haw to be 
protected fn>m sudden bn aches. Fluctuations d sub- 
soil v\ atet table are in record in the irrigated lands 
of Siiul, the Punjab and I Mb littt in mo lent 
methods of river training large tracts, like mitire 
river basins are eoiisidered as individual units, s., that 
extreinelv h eali/.id informaUnn or too w ide veue* 
ridisi'ions do not provide a mrrcct estimate of dongs. 

In making an c-tunate of the water re mnces, 
the first lequisile is to asm tain the total poripita- 
tion over the arwi. Such wide Units as the basins 
of the Kosi, the Mahana.ti oi the TUta fm <. sample 
cannot have unifotmity of rainfall. A large number 
of min gauging stations distributed according *«> the 
loeUH of storms and the topography would be m Med. 
The records gatheied from the large numb*. r of 
stations tints distributed will help us to calcnl.tV the 
total water to be dealt with as also the min over 
individual sections of the catchment. FquulU im« 
tjortaut is to ascertain the proportion of the total 
precipitation that ultimately escapes through the 
main channel in its different sections as .dso the 
various tributaries. This is done bv *treuu gauges. 
Speaking of rainfall and stream Ganges Fie and 
ChowuUor observe : 

'‘Th*' eindncrrs must gather, at least daily, Mitn, uutly 
(tnuplotc lnfoun.it ton regarding drainage k n Mu m> that they 
can estimate with votusidmiMc exactness* ilu- volume of 
water that in flowing and wilt Inc* flowing for several i l.i v ^ in 
all the principal Mmuu* dhmtighont tic* watrrdn-d. To 
accomplish this require** u comprehensive network of rain 
*>nnd stream gauge stations. " 

^This network i * lui.de in tlie success >f the hv Urological 
phases of the water project operation The extent of the 
network of rain gauges will vary with the sue and topo- 
graphy of the drainage area. In general, in numntuinou.* 


tegmn > wfu'.e \<iria : if>n m rj.uf.dl .1? • mo,: jiomoum:* ilw. 
munh r of >t.it «»fh per unit .i\.i nu*“t Pc greater than m 
flutter r.-i'nir.e , whrr** <;<ognplui iitilu* iki s are not so 
important fn wuttr p»uj*ei op« ratioiin, ;m in other hydro- 
lovie tin- uml'er ilm area of mortal, the larger t lie v number 
o? rain raUgvH Mqimed pet unit *rt\> 

in r It* i-mtr* T< nm * o \ :tlky :h<- d<u-ut> of rain gauge* 
o. on»- to r.n h Mi -rj mile-*. In t It .* in mntainou* eastern 
•♦Miiinp l ht un'e ik r \.unt appioxinule half ill * 

aver , .iitd in the rolling we-tern » « »r 1 1« »n of the iKt-ati al 
ti’S-vr » h \ iiiun, i he den-.it> :s jUuit HO -q. milt *> per gauge. 
Th» n-t work uu. tilths - i;ttu mtu re.onhng rain gauge* so 
tliai nfun , -i t v and duration of Ntorm rainfall are known. 
C, aii^es ,o< will* r* *ptv f to top>graphy that rain- 

fall at lu.'h .m w* 1 l .t> low alli.udt s iw tn«‘aatre*! " 

• 

It i v\ai*tly nii the lust point that Indian con- 
ditions ditici fiom that in the Tennessee Fiom 
twcoi’ds o» tin iiKU'tirtdogieal dcfmvtmciit it appears 
that ills tv are sonic thret tliousaud lain gauging 
stations undci its direct ‘iipsi vision. Some moic 
stations an. also ovikd 1>\ the agricuUuic, iirigatimi 
and foreM«dcpaituuut^ as ;d>o the Indian Stak-, but 
unfot Innately records «d tlis-c stations ar\ not avail- 
able in a ready foim All tin -c stations uvtt set u|» 
at a time wlnn the postil scope of hvdiologital 
|U'issil»ilitigs ueie noi dired in India and natmallv 
theiefore thc'-e -datton- are n«»t distributed on basis 
of topography and otliei considerations. Mo*t of the 
stations ffir the <!ide;\ut river basins are located in 
the low ci plains and delude areas where tiny aiv 
needed b\ the funnels. Hut the effective portions of 
the upp r catchments that usually determine the f»re- 
eipitation ami run off in the riwr are almost un- 
represented. In the ease of the upper catchment aua 
of the Kosi we have heaid up t<1 now onlv onl* rain 
gauge station whereas the number* of square miles 
per rain gauge in th“ M duumdi catchment is 784 b 
as against So in the Tennessee. 

The stotv of stream-flow reeoids is even worses 
For the entire Mahanadi there is only one station at 
Naraj, so is with the Haumdar at Rhondia. Streams 
like the Kosi, TKt.i and Hrahmaputra have none at 
all. For none of the rivers do we |K>ssess atiy data 
regarding run off, mechanical and chemical load as 
well as stream behaviour under varying conditions. 

Our attention ha*> recently been drawn, thanks 
to the Geophysical Committee of the Interim Govern- 
ment of India, to the Snow Survey and its bearing 
on conservation of water. At its invitation, Dr J. 15. 
Church, President of the International Commission 
of Snows mid Glaciers came down to the Himalayas 
last summer to lay the foundations of a £now Survey 
system. The expeditions led by him confirmed the 
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existence of abundant snow water along the heights 
of the mountain up to an elevation of about 10,000 ft. 
which ultimately find their way to the different 
streams e.g., the Tista, Kosi, etc. The study of the 
precipitation of snow and its quantity from year to 
year is therefore of equal interest to us in regulating 
the Himalayan >treams, as are the tains. 

Dr Church has indicated the layouts of the snow 
survey stations and has taught the procedure of 
depth tnea'-urements and percentage calculations of 
the snow cover. He holds : 

• 

“The factors 21 Meeting tlie forecast me few. The Iwmc 
preliminary requirement the maintenamc of fixed snow 
courses with fixed points of measurement All coui>cs should 
l*e hnig cm ngli ami numerous enough to provide a rrlinhte 
average. Atvuiary of stream measurements is etjuilK 
important. I’nless ba^ed on a long pernwl the normals for 
Htmw to\t*r and stream should repiesent the smut' 

scries of sears. The chief distorting faetoi is the possible 
dnergenee from noimal of the precipitation during run-off, 
for normal piccipitaliou during run*<»U is essential in keep- 
ing the snow fields up to th<^ percentage set by the Snow 
Survey.’ * 

The extent and depth of >wf\v accumulation 
above the perpetual snow line is also found jo have 
a considerable influence on the onset of the monsoons 
and the quantity of rains available front them. The 
snows, in all horizons, need careful investigation so 
that their role in hydrology can be thoroughly 
uabsed. 

• 

There are al-o provinces in India like the 
\.W.F. 1 \, Baluchistan and parts of Rajputana where 
sin face flow of wale r is so scanty and drought so 
frequent that the question of conservation cannot 
arise. On the otherhand, these regions are provided 
with Mil>.terranc 3 n flows of water that can be tapped 
at varying depths. It is being tapped even now 
either through deep wells as in Rajputana or through 
the Kercz systetfi as in Baluchistan. The sub-soil 
water in these parts therefore plays as important a 
role as the surface water elsewhere. Study of the 
quantity, depth and fluctuation of the sub-soil water 
supply should also be included under hydrological 
investigations. It is r.ol in arid countries alone that 
the study of ground water table have their im- 
portance. Areas given to intensive cropping are also 
found to be affected by fluctuations of sub-soil water. 
Heavily irrigated lands in Sind, Bombay, Madras, 
etc. have their own metluxls of recording fluctuations 
in water table. I.ong tubes are driven in the ground 
and rise and fall of water in them indicate the rela- 
tive position of the water horizon. 

It is also necessary to have an analytical record 
of the dissolved minerals, the suspended particles 
and the bacteriological conditions of the water used. 
The acidity dir alkalinity of water, for example mate- 
rially affects the structures of storages, sometimes 


making tlieiu leaky. Water for industrial uses aud 
for drinking purposes should also be examined 
against harmful complications. The amount of 
suspended load in the water (of a stream) indicates 
the extent of soil erosion in the catchment and this 
-houkt also Ik* insured against. 

In making estimates of water needed for a parti- 
cular puq>OM*, j-ay irrigation or water supply, one 
should als 8 know the loss that may occur through 
percolation underground or evaporation from the sur- 
t.iee. The size ami capacity of the reservoirs will 
have to be planned accordingly. Necessary provi* 
sions will therefore have to l>e made* to record these 
in hydrological invcsFgulions. 

For large Hole undertakings and comparisons 
the data collated from the different stations should 
be of the same standard and quality. For this pur- 
p >sc in almost all progressive countries there are 
Hydrological Bureaus especially entrusted with -the 
t;*sk. These organizations have a number of depart- 
ments with specific duties. Iti France, for instaucc, 
there is a Bureau of Hydrology ami Flood Warnings 
functioning for each of the river basins. These 
otgnni/ations are siqtcrvised by a Committee con- 
stituted by the Ministries of Public works, Interior, 
.Agriculture and Commerce. There arc* also relevant 
organizations entrusted with researches regarding 
behaviour of rivers, characteristics of glaciers and 
lakes and utilization of water power. Hydrological 
data collected, analysed and interpreted by these ex- 
pert organizations are taken advantage of in planning 
big projects. In the United Stales the National 
Resources Committee brings out publications on 
activities in connection with rain, river and* snow 
gauging, forecasting of storms and floods, collection 
of stream flow and sub-soil water data, evaporation 
and tianspiration losses and stream-behaviour studied 
by different organizations concerned with hydrology. 
I11 Russia, special emphasis is being given to hydro- 
physics, hydro-chemistry, hydro-biology, hydro- 
dynamics, hydro-meteorology, limnology, etc., and 
the data from these institutes are collated and 
standardized by suitable organizations. 

We, in India, should like to be as systematic as 
any of the countries mentioned above. Our rivers 
carry much larger volume of water than those in 
Kuropc and U. S. A., their behaviour is«morc com- 
plex in that there has be.n age-long interferences and 
tamperings with them. The river valleys in. India 
are again much more densely populated than those 
in other countries. So any scheme of river training 
in our land is likely to affect millions of people and 
wc have no room for adventurism or complacency. 
We must build on solid data for which we look to the 
Geophysical Committee for proper deliberation and 
suitable action. 
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RECENT ADVANCES IN THE CHEMISTRY OF ANTIMALARIALS 


If. L .ll.Ull, 15 II. IYKR ami I*. C. Ot’HA. 

HANCHOtcit 


ILf ADAKJA is one of the major medical problem* 

of the world. India being the most malarious 
of all countries, suffers the most, cspc-cii/Ily due to 
lark of proper drug treatment. The time In mutredi 
treatment for this malady has been the ctmhoua 
alkaloids. Quinine, the most inqtortanl of these 
alkaloids has be At the official remcily for a long time. 
But the limited and localized production of <iuinine 
coupled with its non-availability (luring times of 
stress, stimulated efforts to discover synthetic anti- 
malai tals, Tlie elucidation of the stnuture of i|uininc 
greatly helped the researches in this direction. In 
the - present article a brief review of the recent 
advances in the chemistry of synthetic antiimdarials 
during tin* years from lu.iS through to-p* has been 
made. This period has been chosen with a view to 
studying tire cnnccntiakd efforts made during a 
period of extreme stress due to war conditions. 

. Marly efforts which were confined to the s> n thesis 
of quinine type of compounds were followed later on 
by different kinds of changes! i) effected in the 
quinine molecule itself and most of such compounds 
were found to be ineffective or inferior to quinine in 
their activities. 

Quinine, Dlasmoquiu and Atebrin are not con- 
sidered as perfect* antimalai tals because none of these 
can sterilize the blood or prove as a causal piopliy- 
lactic. Theit action is selective stud in the case of 
plnsiuoqnin, its toxicity is a handicap. lienee the 
•• search for u perfect antimalarial still continues. 

During the World War II, American chemists 
prepared and tested mote than 14,000 compounds 
comprising 70 structurally different tvpes. This 

• study enabled (Item to narrow down the field of 
search to 4 or 5 chemical groups, v is., 4- and 8- 
auiino-quinolines, quinolyl^a-piperidylenielhanols, 
quinolyl-4-dtalkylaminomethanols and certain 1 : 4- 
uaphthaquimmes(. ( ). The development of a quick 
test called "Screening Test” for antinudatinl activity 
of* a comiimtnd by which even a slight prophylactic 
activity vvbutd not be missed undetected, facilitated 
the testing of the large number of compounds in a 
short' time(.t). 

In KngJand, Curd* and Rose opened a new line 
of research in the field of pyrimidines which led to 
the discovery of Paludrtnc as an antimalarud(4' . In 
tire field of sulphauitatnides, sulphadiazine and metn- 
c^hlortdinc are important drugs for the treatment of 
malai in. 

In spin; of nmch data nqthing definite has yet 

• been formulated connecting chemical structure to 


chemotherapy. The mode of action of these drugs 
is also yet not fully dear. Most of the drugs act as 
inhibitor-* for respiratory cntaly>ts(5,ot. The modern 
approach to the chemotherapy of malaria is from the 
|x»:ut of view of antagonism of essential respiratory 
factors like riboflavin!”). This view is gaining atten- 
tion I ut it is too early to vouch its validity. Only 
active co-operation of chemists, pharmacologists and 
medical nu n will help to evolve the ideal antimalarial 
drug. Discovery of pahidrine, chloroqttin and met a- * 
chlitilin as well as a better understanding of the 
action of quinine, atebrin and pla-moquiu lias 
brought tis * uffiriently neat the gdal ; but there 
remains much to be done. 

In this revi.w, the Various compounds falling 
under the oitcgojv of antinialarials, have been classi- 
fied under the following headings; 1 Alkaloids, 

2. Quiftofine derivatives, Acridine derivatives, 
4. Siilphoiiamides, 5. pyiimidinc derivatives, 0. Ami- 
dincs, guanidcs and biguani;les, 7. Phcuauthrcuc 
derivatives, S. ( hgaroimtullics and o- Mi-celtancoiiv 

Ai.ku.oi 1 is 

* >f the thirty alkaloids identified ns constituents 
of cinchona bark, quinine, quiuidtne, cinchonine and 
cinclionidiite are itt descending order of usefulness 
in the treatment of inalarintS, q., quinine being the 
most potent and the least toxic. This drug lias no 
action on sporozoites but acts as suppressive by re- 
moving the asexual forms of ifialaria parasitt from 
the peripheral blood. It has little or no action on 
gnmetoeytes and its action is limited to the period of 
administration. Totaquin (Cinchona febrifuge) 
which is a mixture of cinchona alkaloids, was found 
to give results less encouraging than quininefio, it). 

Various other alkalods have also been tested as 
possible antiimdarials. Contrary to popular belief, 
the total alkaloids from .1 Isfonia sholaris were found 
to be inactivc(ia). "Sinine’’-— a crystalline alkaloid 
from the roots of an ash tree was found to resemble 
quinine in its action(i.t). Opium alkaloids proved 
useless in this flel’lf 14 . The extract of roots of 
Viclnoa frbrifuga I. our was less useful for tertian 
malaria than for bird maluria(i5). Prochinin(ib) 
(475% cinchonidtnc, 475% cinchonine and 5% 
quinidine) was a suitable substitute being one and 
a half times as active as quinine. Metabolic products 
of quinine were supressive in the case of avian 
malaria and have the same chemotherapeutic index 
as quinine( 1 7). 
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Although total synthesis of quinine (1) has boon 
# achieved**, it would be n long tun before synthetic 
quinine can 1 h? made available for therapeutic pur- 
poses. 
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Saturation of the double bond in quinine mole- 
cule has been recently found by Marshall(g) to double 
its activity (q). It has also been found that an opti- 
cally active selective cheinoceptor(jq) is not fespon- 
sible for antijKilasnuKlial activity. Comparison of 
t|uinine alkaloids with ,their hydroderivatives fot 
bird malaria lias shou'n that the latter are more 
effective althtaigh ^ lij^hlly more toxicUo). Similarly* , 
quinine derivative of hydroxyethylapocupreiue was 
found equal in activity ty quinine hydrochloride and 
much less toxic in bird maraliaUi ). 

Changes in the central OiloH- l>ond of 
quinine molecule almost invariably lowered # the act i- 
vitv (zz*. Aiuley and KingU.*) prepared synthetic 
analogues of quinine and cinchonine of the type 4- 
(o-methoxyquinolyl). -pipcrhlyloarbinols and found 
some of them to be active. Nandi{24) prepared the 
isomeric analogues of dihydrociuchonine and dihvdro- 
quinine, both of winch were inactive. Prclog cl 
all 2 5) synthesized vinyl free cinchona alkaloids and 
observed that vinyl or ethyl group in position 3 of 
quinine molecule is not essential for antimalarial 
activity. Rube cl a/(~6) have however contradicted 
this observation. Vinyl free quinines were synthe- 
sized in all the four possible optical isomers and 
testers;, 28* 2 q). # 

< -Pil>erydfl -"v methoxy -4- quinolylcarbiuol(^o) 
(Xiquidine with the side-chain removed) was synthe- 
sized and found to be less active than quinine. 
Similar derivatives were also studied by King and 
\Vork(,u). Niquvliuefaa), an active degradation pro- 
duct of quinine, and allied derivatives were prepared 
by Work(33) and found to be as active as quinine. 

Quinine and /J-isoquinine were converted by 
o/onizatiofi into qxtininol and 3-h yd roxyet hy 1~6'~ 
methoxyrubinol respectively and reduced subse- 
quently to the corresponding carbmols(34). Though 
active, none of these compounds showed anti- 
plasmodial action equal to that of quinine when tested 
on l\ relic turn in canarie$(24). 

• 

2 . QDINOMNR DRRlVATtVES 


The elucidation of the structure of quinine 
stimulated "interest in the field of quinoline deriva- 


tives as antitnalariaR Following the observation of 
Khrlich that methylene blue (U) has some inhibitory 
action on malarial parasites, Schttlcmann »'< «I(3S) 
discovered the first synthetic antimalarial of repute, 
namely, l‘la*moquin (HI), being F-Rdiethylamino-l- 
methylbutylamiiio)^*mothoxyquiuoline. Plasmoquin 
is not a mere substitute for quiuiue but has unlike 
quinine or atebriu matketl gnmetocidnl action in the 
ease of all the thnv types of human malaria. It 
uvluces relapses when given in conjunction with 
atebriu oj quinine and exerts considerable schi&onti* 
tidal action in benign tertian and quartan malaria. 
Hut i& chief disadvantage is the small margin that 
1. \ists between the therapeutic and toxic doses. 
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During World War II, American chemists pre- 
pared a very large number of quinoline and allied 
derivatives and have rediscovered a drug callcAl 
‘Chloroqqin’fz, 36), also known as SN . 7618, Reschin 
or Arelen, (IV), being 7*chloro*4-(4 , -diethylatnino-i'- 
methylbutyhminoj-quinoline. This was first re- 
ported by Hermans but, was abandoned as it was 
considered too toxic(i). Tin's drug is a suppressive 
which acts like atebriu but is much better tolerated. 
Santochin was a Herman product being 3-methyl-4- 
(4/ -diethylatniiio-i l '-methylbutylamino)-7-chloroqumo- 
linc (SN. 6gii) which does not prove to be "as good 
as chloroquin. * • 

Certuna(s7) which is 6-hydroxy-8-(4 , -diethlatninq* 
butyl- a'-amino) -quinoline combined with methylene- 
bis-2-hydroxynaphthionic acid and quinine was*lmed 
to check malarial infections. Cilionalfafi), an %nti- 
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malarial of ptasmo ul ah effective 

an ami lens toxic than plasmoqum. PaJudexUq), 
(double m\i of sodium aud copper of hydruxy- 
qutnolirudisulphonie acid and quinine sail) was found 
to fie useful only due Xo it * quinine content. 

Research^* in the kid of quinoline* have been 
divided in the folUmimc sub-heading* : (a> t atniuo- 
qiuuolinc derivatives, (£q 4-aumioquiuoliuc deriva- 
tives, (i) 4-quom4ylmcthanol derivatives, and (rf) 
bctuoquiuohtie, pyrido quinoline and «>ttyer deriva- 
tive* 

Various <onq*ounds having the general structure 
0 methoxy ^'(dialkylaminoiilkylammo)-quinnliiK (V) 
with vacation in the side-chain and its re- 
placement bv heterocyclic amines have Urn pre- 
pared. Magulsou and Pobysherbpq have shown that 
the therajwutie index is highest \\heq the number 
id carbon atoms in the side-chain is four. According 
t<i SchonhofcrbiO) only amino quinolines substituted 
with a basic chain at 4-, n- or H* position have acti- 
vity. Highest therapeutic index of 125 was obtained 
bv him in the case of v, 0-dmK'lhoxy-8-($-diethy1a- 
mino a piMtyltmtiun) •quinoline 0 >nq»ounds of the 
t> p/ 5«phenvlamuio-b-inetho\v-H-(^-<hethvb»mim>- 
propv la miuu) -quinoline! 5' d, jf-methyl-.s-ine ■th«»xv-8- 
(dmlkylaiuiuoalkv I amiuoPqumo|inc(5 1 b 5-hnlogeno-tS 
•("-iuethyl-8-diethvlammobutvlamino) - qttinoltxie(6o)» 
and 5-ainino-S.(^-*diethylaininoethvhiiiH!io)- , i : y-dinuA 
th«>svquiuoline(f>U have been prepared but no phar- 
ttmcoiogteul results have Uen icported. (olman and 
Hcake*et(o.U have prep tied sulphur analogues of 
plasimspim i a, K-( x pdieth\ kiminopropvlaminoMv- 
quinolyimethvl sulphide, while simple dialkvlamino 
poly methylene ethers of Sdtydroxy o-methoxy quino- 
line wyiv prepared and found inactive(b,u. Itarhur 
and W^hikkIM' pu pared a tetrahvdio plasumquin and 
studied its action. 
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j - In the cxsc 0 f 4-aminoquinoline derivatives, 
various compounds having the formula 4-dialkyla- 
nunoa(kyUmim>6-methoxy quinoline (VI) have l>een 


prepared and according to Halpcrin(65) this type of 
drugs are all scliizonticidc» like quinine. Gilmann 
and Spatx(hg) prepared quinoline derivatives as open 
iwxk\s of atebrm of the type 6-methoxy-2-(3-chloro- 
phcnyl: - 4-(f-fncthyl - 4-diethyIatninobutylamino)- 
qumohuc. Comfxmnds of the type 7-choloro-2 or 4- 
(flialkylaminoalkylaminol-;6, 68, 70-74-qumoltnc and 
its 8-iucthyl analogue.^ 75} have l>eeu prepared and 
repirted active, while 6- and 7-chloro-4-(2 p-phenyl- 
substituted - 4-dialkylanimoalkylamino)-qiiinolines(7i, 
74b 3-i«Hlo-5- or j-ehloro^ddicthylamino-i-niethyl- 
butylamino)-quinoliuc(7fq, T-(dialkylatiunoulkylanuno) 
iMM|tiin<ilines(77’, 2ddialkylaminoalkylatnino)-b : 7-di- 
methoxyquinoliucs ami 5 : S-diacylamino-6 : 7-di- 
methoxy quinoluKs and other Minilar derivatives were 
prepared for testing their antimakirial activity. 

Simplified compounds based on the quinine struc- 
ture hav.ng the formula ^-(2-piperidyl)-4-quinoline- 
nuthanol were f rst stud e l J>y Atnlev and King(So). 
King and \Votk(8i, 82) prepared various dialkyl- 
aminomethyl b-inethoxy-.piiuiiiolvlcarbinols (VII » and 
found them inactive in bird malaria. Turner et 
til (Su and Winstein c< al (84) also studied »-(dialkvl- 
nmimmietln 1 - J“-aniin<>-.-phcnyl- pquinolincmcthuuols 
and their Mixdmxy an dogues. Ihichmami cf <1/ (85) 
piepaivd -c .< hloro 4 |uim>lyl- 4 -a-piperidyk*arbinols and 
the 1 0.8-dichloto derivatives while Sargelit(So) pre- 
pared various o-methoxyquiiiolyl-4-i-pipcridvlcarbi- 
110N o-ehloro - ^-phetivlquiuolyl - 4-^-piperidylcarbi 
m»ls(8; am! their X -methyl derivatives, S-chloro 
analogues and c- and 8- -methyl cr chl*»ro analogues(88 
wete also prepare 1. 7-ChIoro-M 2-pIperulyU-4-<juino- 
linemetham>ls(8,)b 2-alkyl-u-(2-pipciidyll-4-quinoline- 
niethanols(<|o) and 2-phenyl-«-( 2-piper id vl 5-4 -quinolyl- 
n»ethanols(tjr . 02) have <ilso been prepared. 
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Various 8-(dialkylamino or heterocyclic amino- 
alkylamino)-6-methoxy benzoquinolines haw txvn 
prepared and it is noted that the incthoxy group 
is essential for activity (g). Compounds of the type, 
5«(dialkylaminoalkylamino) - benzo - (1) -quinolines 
(VIII), (94), 1 -p-hydroxyanilinomcthyl-lK-nzo-f-quim »- 
iiues(95) and 4-dialkylamitio&lkyl-atumo)-7 :8-Uu/o- 
quinolinesfgb! have also been prepared bttt then 
pharmacological examination have not been done 
Culia and Swam ina than (97) have prepared chlurn- 
alkoxy-and dialkylaniinoalkylamiuo substituted 7 :S 
•bcnzoquinolines. Price ft al(yS) rejanled .p( p 
diethylamino-i-methylbutylamino! - 7-cliloruquiunzo- 
line having antimalarial activity ttfuul to quinine and 
similar derivatives were also prepared by otlui 
workers(99, 100). Das (dipt a and (lhosh(ioi! pu 
jwred 2-hydroxv •o-methvlpyridino-(.t' :4')--chydros> 
qmnolinedisulphonic acid but tin tests have lieen u 
ported, a or 4-I>ialkvlaminoalkylaniinn-4 or a-methvl 
5 : 0-y : a'-pyrido quinoline (1 X),(io2 ), as well as .: 
dialkylaminoalkylainino - pheuanthrolincs(io.4, j * *4 ) 
have been prepared hut no tests have been related 
Quin and Robinsnn(ioj, 10b) combined atebtin and 
plasiuuquin and prepaied a compound having tin 
formula ^chloro-.s-pi'-niethox^iuiiiolyl-S'-aininopio- 
pylamino‘i-7-UK'thi>syacridine (X-. Soup- ,heterocv die 
eomjHJunds from b-methoxyquinohne-S-hvdra/.iiie haw 
been prepared but found inactive(n>7). 


ACKIPINK bKRIVtTiVK.S 

The most important antimalarial of this series 
known so far as Atebrin (Mepacrin, Quinacriuc, 
Proquin or Acrichine) being 2-methoxy-f>-chloro-o-(i- 
diethylnimno-i-mcthylbutylamino)-aeridine dihvdro- 
chloride (XIl which was discovered by Mauss and 
Mictzch(v>8). Its chemotherapeutic action was first 
elaborated by Kiktilh( mg). Toxicity, absorption, ex- 
cretion and ^arasitieidal action of this drug has been 
exhaustively studied by many workers(t 10-117). 
Atebrin at high dosage level is the most effective 
remedy for recurrent attacks of malaria and there arc 
not many toxic efftvts( 1 1 5) . It imparts a yellow 
colour to the skin, which, though harmless, is not 
desirable ; it is absorbed rapidly and excreted slowly 
and unlike quinine, has a direct parasitieidal 
action! 118). Atebrin is essentially a schizonticide 
with limited action on gametes in human malaria and 
its prophylactic nature is questionable(nS). llutyl- 
acridine being 2-methoxy-6-chloro-9-(diethylami»o- 
butylamino) -acridine (XIII), (6, 114, 119, 120), was al*> 
found effective in controlling malignant tertian and 
benign tertian malaria without the possibility of re- 
lapse in the latter case. Acriquin(i2i), another acri- 
dine derivative was also claimed to be as potent as 
atebrin. • 
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Rest, in dies <»f major importance in the held ot 
acridines have l«e a directed towards compounds 
having various different substitute'll alkyl chains at 
o-position. of the atebrin molecule. Numerous deri- 
vative-. of the type 0-ehloro-2-mcthoxy-q-{dialkyb 
aminoalkyliiiiiiiio)-aaidiiie(io5, j 22-1.42) have been 
prepared. Compounds of the typo 2-inethoxy-4-uitro 
or alkylamino - o-chloro- i-(dicthylamino - « -methyl* 
butylaminol-acridiue haw lieen prepared ami found 
to !>e less actiw(i.t.t). 2-Methoxy-o-(diulkylamino- 
alkylnmijiu)-ncii(l:iics and .voblom-7-methoxy-Q- 
(dialkylimiiiioalkylamino)-ncridiiics showed consider- 
able activily(i.v») while ,vchloro-5-methyl*Q-{dmlkyl- 
aituiionlkylatiiiiiobacridiites were inactive! r 27). but 
A : 6-dichlor<vq-(i -met liyl-4-diethyluminobutyl amino)- 
acridine was found to be as active as quinine in avian 
malarial 1. 14). Singh and Singh(i,v>) prepared 2- 
methoxy-.s-chloto-9-(dialkyl-aminoalkylanttno) - acri- 
dines. Various 2 chlon>-s-(dialkylaminoalkyl or aryl 
amino)-7-methoxy aciidiues(i.tft), i-chloro-9-methyl- 

5- (dialkylaminoalkyl or aryl atmno)-aeritninctf(i;lft), 
A-chloro-7-mcthoxy - q-(6'-methoxy-8-quinfilylatnino)- 
or 9-(0'-methoxytetrabydr<xpiinolino)-acridines(i.t7) 
and their Q-(dialkvlaminoalkylamino) analogues! 138) 
have been prepared and tested, Drozdox «atid 
Wokltli(i .tg) prepared 2-dialkylamino-fi-chloro-9- 
phenoxyucridines. Derivatives of the type 7-(v, 
dialkylaininoalkylamino) - j-methoxybenzo- (c) -acri- 
dines were found devoid of activity (140). 8-CI1I0XO-5- 
dialkylumiuoalkylamino - 3: 4-2': 3' - pyridoacridines 
and 8-chloro - 4-iucthoxy - 5-dialkylaminoalkylaroino- 
1 : 2-2' : .Vpyridqacridiocs were prepared and only the 
first scries was found to be active! 141). Various 
1 : i-dialkylamino-4-su6stitutcd benzylidenepentanes 
as anils of open models of atebrin were prepared but 4 
all were found inactive(i42). Considering atebrin 'os 
a chlorolienzo derivative of 6-methoxy-4-(8-dietbyl- 
amino-»-methylbutylainino)-quinoline(i4.'}),* a few 8- 
methyl- or 7 : 6-<limethyl-2-{p-sub5titutcd phenyl)- 
quinolines.were prepared and 8-inethyl-2-(p-dimethyl- 
aminophenyl) -quinoline showed some activity(ri|4). 

6- Chloro-2-methoxy-9-substituted acridines hau^ l)een 
prej jared where the substituents at the 9- position are 
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carbamide* ihiocarbamidt, r^micurbazide, substituted 
phenyl carbamide and thiocarUinride radicals! 1 2 z> 
MS)* 

4 , MUSH'S 

Due to the* wide range of activity of the sulpha 
drug* against various infection they have been tested 
for thwr antimularud activity idv* and svnUtttic re- 
searches on these lmcs have been carried out with 
the hope to find better drugs. Jt may he said that 
the antimalarml activity of these drugs is due to their 
antibacterial property, l»oth of which are inhibited 
by para*amiivd)en/oie acid. It will be of mtcreM to 
mention that the effect of atehrtti or quinine on 
piasmodia not inhibited by pmutnoheuynir aod and 
hence their mechanism of action may be different from 
that of sulplutsf 146) 

Prontusil! 147*140) and “prontosil soluble”) 151) 
showed varying amount of activity m avian malarm 
iu heavy doses but showed no advantage over other 
drugs, Sulphauilarnide proved quite effective against 
simian malaria and its suits with cinchona alkaloids 
were active only in proportion to their quinine con- 
tentOst, 154). Stilphanitaiiudefr.si , lywyo was fur- 
their pharmacologically studied and reported to be 
prophylactic and curative for bud malarial 1 s;)* 
Various other sulphas studied are sulphathiazokfisi, 
157), stdphapvridmc! 151* 1 54, *55. *57). Mtlphadia- 
/invii.sr* 154, 1 5b- ^4). sodium Mtlphapvudiuc(i5T, 
*55» * f, 5b N'-mcthy lsul| dial hia/ole( 150, ibt\ io;> , 

snlphumcthvlthia/,(dc( 1 54, 107 ) , sulphumcthu/.inc! 1 541 , 

4- sidphanilaumto-5dA<>-propyltlu;»/.ole( 107, 10K), sul- 

phupyraziue (101, 104), sulphaguanidineDOo, !7<>b 5- 
HttlphanthunuloipiinolitKdy.S, 40, 154!, sulpluuttlumido- 
bcnzamidc( 154), Nkp>-quinoxaiyl -Milphanilamide 
(154). 2-N l -sulplmnitamido*5-ethylthia/ole( and 
2*»ulphm|tminxulinc( 101). Although most of these 
drugs have given encom aging results iu simian 
tfnd avian malaria, sulphaduuine scvms to be the 
tast and most effective for human malaria. In 
uviun malar iu, while CoggcslndKiO.D found that sul- 
plnuliuzine prevented the nptvaranee of oxocrythro- 
evtic forms and effected a cure, Walker and Van 
Dykc(*59) and Brackett el <1/(100) considered it less 
effective than quinine or atebrin According to 
Thompson^**) sulphtidiwziue is only a suppressive. 
Metaehloridme (XIII) (SX\ 11457) Is another recent 
sutphaantimaluriul having the formula a-mctanilido- 

5- ehloropyrimidine, This drug although less active 
against benign tertian and malignant tertian malaria, 
is very useful for quartan malaria and is perhaps less 
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\\ ork( 171) prepared N M -t6-methoxylcpidyl!-sul- 
phandamidc which though active was very toxic. 
Compounds of the type N 4 -acetyl-X'-( 1:2: 5 : 4 : 
tetrahv<Iro-!-<itiinolyl)-sulphanilami<U' and X ’-acetyl- 
X -(o-uicthoxy - tt*qumnliinummot - sulphanilamide 
were prepared and only the latter tyj*.* showed >light 
activity! 172). kydiu and Aldo(i7 a ;r prepared various 
possible autimalar ials by coupling diazotis^l sulpha- 
niUunule, X ‘-dimethyl- and X ’'-dietliyl-siilphauilamide 
with * w - and o-hvdroxv- ami ft-umtitoquiiinlrncs. 
Various MilphaiulaniHo substituted acridines and 
ai rulylamimiben/enesulphonamides have bear pre- 
p ired( 1 74- ( ;o) and sonic of thorn have been reported 
to be at tivef Halogcnated 'Ulphanilamido hetc- 

rocyclics <letived from pyrimidine ring, < t .-sub 
phanilarmdo-5-chloropyritimhne ut re also found to 
be active and not much affected bv the presence of 
p-aminoben/oic aci<)( 177 . 

hjoroacctvb and N ‘-capiovl <kri\ atnvs of 
sulphaduuine, sulphapyiidme and sulphathia/ole wv,v 
also prepared and the cldoioaci t\ 1 derivatives we re 
found to he h>s active than tlu* parent drugs while 
the caprovl derivatives were as acti\e(i;M. \b 

Acetylaniiuoben/eiieMilpljonanilidys < XIV' siihstitut- 

c l at d-and 5' p esitions of tlu anilide lindens b\ 
halogen or haloalkvi radical were prepared! 1 70-fSi ). 
Several dialkvlaminoalkyl derivatives of sulphani- 
lamide! i N^), ,>M>r<mro-4'-alkybsu]pliamt.niihrk\ 
chloro- t'-diethylsulphanilanilidc, substituted naphthyl 
sulphanilanilide and (5-chloro-4 ‘ o-dimeth\d-2-pyrimi- 
dyl) sulphanilamide were also prepared but they do 
not seem to have been tested! iK;b Compounds of 
the type 5-amino • S-aretyl-sulphanfiamido-6 : 7 -cl i - 
methoxy -quinoline have also b w v en re|lorted(r>i). 

5* Pyrimhunk Dkkiv \tivks 

Ctird and Rose(iK4) j>ostulated that coni]Vf>mids 
fwsscssing pyrimidine ring system which is of bio- 
logical impt>rtance would prove less toxic and more 
effective on account of the jK>ssibilitv of their longer 
retention in and greater tolerance by the body than 
compounds iK^^ssiug tpiinoline or acrulinc nuclei 
which are systems foreign to human Ixxly, The 
marked activity of sulphadia/.ine, a prominent meml>er 
of the sulpha group which has attained clinical im- 
|x>rtance f is a |xnnt in suptxxt of this ix>sttilatc. 
Pyrimidine nucleus has the added advantage of being 
easy to synthesize iuid of l>eing non -ch romophori c in 
character. . 
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Firstly, Curd and Rnse(x$4, 185) j>rc|vared 2- 
aryhmiim>-4-dialkylainiiKvalkylainino«6-inetliyl pyri- 
midines (XV), all of which proved inactive in avian 
malaria. Further variations in the al>ove mentioned 
type of pyrimidines led to more fruitful results, iN'\ 
187). However, it was observed that the presence of 
the chlorine atom in para iK)Mtion in the aryl group 
was essential for antimalarial activity which was 
inhibited by rilmflavin (XVI), an essential metabolite- 
fur para- ites. Various 4-dialkylaminoalkvlamino 
methyl substituted pyrimidines were then preparetl 
and tested by Hull cf a/(i8S) and *u number of them 
flowed flunked activity. The drugs were supposed 
to be riboflavin antagoui/.ers and to act by into 
ference with nucleoside synthesis. • 
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On the lines of work already done, Curd and 
Rose(r8g) prepared various 2-substiUtted phenyl- 
Kuanidino - 4-dialkylamnundkylamino~6-methyl pyri- 
midines several of which were active. The best of 
the series was 2-p-chh>rophenylguanidino-4-dicthyl- 
ainiuoethylamiuo - b-methylpyriinidine (M. ;U4'd 

(XVII ) which was pharmacologically studied by 
Adam** and Sinderson(igo) and found to compare well 
with ntchrin. This coiii|w>und was also a riboflavin 
antagonizer. Various 2 -substituted naphthylamino-4- 
diatkytaiuiiioalkylamino-6-iuetliylpyrimidines also pos- 
sess good activity! 191). The isomeric 4-aryl amitio-2- 
dialky liyninoalkylam ino - 6-metbylpy rimidinc deriva - 
lives where the position of the substituents arc re- 
versed to those detailed beforc(i&L 186) were active 
in avian malaria! 192). These compounds were also 
structurally related to riboflavin and it was suggested 
that apart from Schonhofcr’s condition for acti- 
vity (r£j), a comfK>und must be structurally similar 


m 


to rilrtlftavin in order to l>e active. Various 4*aryl» 
amino - fi-dinlkylaniimmlkylamiiio * *»titcthyl pyrimi- 
dines have alsi> teen prepared! 194, i«>5h and some of 
these compounds were fouhd as effective as atebrin 
in avian malaria. A 11 these compounds seem to fulfil 
Schonhofer’s theory of qnmosd tautomeric forma, an 
essential condition for activity. 


e># Amu inks, Gpaniws ano Hkhuniws 

•Tlic* most important drug in this series is Palu- 
diine (Will) being N M -p-chlorophenybN 5 -isopropyb 
higuamdc hvdtochlnride or acetate which in relatively 
small doses has a complete and •permanent effect in 
preventing P. fahilnuum panisiits gaining access to 
the blood stream. It tints serves as a true causal pro- 
phylactic find lias a sterilizing action on the presumed 
exo-erythrucytie fonns of malaria parasites! 19b, 197). 
!n the case of /'. i ll’ll , a infection it acts only as tin 
inhibitory drug and has no lethal action on exo- 
erythrocvtic forms. Relapses occur although less fre- 
quently than in the ca>e of atebriu thcrapy(ig*>, 198). 
It has no action on sporozoites and does not stop 
appearance of gametocyles in virtue and P. falci- 
paium infections. It inn serve as a single dose cure 
and is relatively less toxic and absolutely non -stain- 
ing in character. 
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In pyrimidines antiimdarial Activity might he 
expected when aryl amino and alkylauiino substi- 
tuents are present in the inolcculcfiqg), and petmit 
the formation of ortho- or pera-quinoid tautomers. 
Variotis tautomeric considerations led to the idea 
that a ring system is not necessary and any hetero- 

enoid system like I IN - Q\ 

X N«C-NH . 

might function in the fame way. With this idea Cu'rd 
and Rose (200) prepared a number of derivatives of the 
type* N 1 -p-chlorophenyl-N*-dialkylaininoalkylbigua- 
nide but found them inactive due to tlieir l icing too 
basic in nature and possibly due (o the influence^ of 
the alkyl chain on the tautomeric character of the 
compounds. The dialkylaminoalkyl chain was^siinpli- 
fied and various simple alkyl radicals were substi- 
tuted. N * -p-chlorophenyl-N*-metliylisopropyld)igua- 
nide <M. 4430) %nd N’-p-chlorophdiyl-N’-isopropyl- 
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bigtiankk- (M. 4 tftS) were ultimately dr-euvercrMiou 1 . 
M, 4430 also gave encouraging results in ttcnigu awl 
malignant tertian malaria! 197, im-i. but was less 
potent than palndrineGflb!. Replacement of the 
alkyl radical by an aryl m paludrinc structure let! t<> 
less active drug(n.o). 

It tuuy Ijc mentioned in this connection that the 
fist antiplasmodial drug of this tvj>e was mentioned 
in » tier man 1 ateiitfjnj) having the structure i XIX). 
King and Tonkin! 202) prepared awl examined a 
I«lrgc- umnhet of substituted aryl guanidines .ui<l 
bigunritdi.w following the finding that p-tolylguaiiidtne 
nitrate was si ghtly active in retarding the sporozoite 
induced infection of I', gnlimceitni and p-atiisvl- 
guanidine nitrate was discovered to have better 
activity although it did not cure the disease. Some 
alkvl substituted guanidines showed definite causal 
prophylaxis! !”i I Various N 1 phenyl stibstituted-N 
p-*ulphonnmidophcnyi btguanides have also been 
prepared! 207 k Ymkv(ao^> pivptrcd a itunibet of 
diumidines out of which 4'4'sti|beiKdiamidiuc(-’o4, 
205, sS) was most effective. 


7. I’llfr N ANTIlfcKNK |)V;KIV\ 1 |VHS 

Attempts to hud substinient*. for quinine bv 
having similat structural models, with the impoitant 
feature of amino-alcohol grouping, led to the 
synthesis of auiinoalcohols deiived ftoin <>-(2-dialk> • 
Itniiino-i-hydroxyctliylM : 2 • 3 • 4-tetrahvdro- 

phenanthrenc(,*oQ, 2P>) and its 7-methoxy deriva- 
tives! Jit, at 2'. Similarly various q-(2-du»lkyUiuiinn- 
» -hydroxy propvl)*i : 2 : 3 : .ptetrahydrnphenan- 
threne derivatives were prepiue.1 none of which 
however Showed any activity (213). Later ,>-( 2- 

dinlky tamino- 1 -hydroxy etlivl )-o-bioinophenanthrenew 
ami their u-chloro analogues! .>14) were pt epiued and 
found to l»e more toxic hut sttfienor. to halogen free* 
analogues in avian malaria! 2 15, .»r6k .t-Chlcuo-6- 
( j-dialkvhuniuo*-id»ydroxyetUvl)-pheiuuithrene deri- 
vatives were four to* eight times more active than 
the chlorine free analogues! 21 7) while ,t-chIoro->* 
(.? -dinlky lamitio- 1 -hydroxyethvll-phcnanthrcnes were 
not letter than their chlotinc analogues although 
four times as active as the enrrcjqx>nding q-chloro- 
phcmimhrvl-3-alky! amines! j 14) . 

Cl 


AA 


,J \ 2 

x; 


/ 1 ■ 

^X/Ss/toCIU »Il.CUj.N.(C»H,d, 


8 


(XX) 


In this series 3-chloro- io( 2-dihfcptylatuino-i- 
hydroxyethylbphcnanthrenc (SN. 1375) (XX) was 
tested clinically and found to be superior to quinine 
for f*. vivax infections! 2 17). 3-Uromo- and 2: 3- or 
3 : 4-dichloro analogue* of SN. 1375 were found to 
be as good! . m 8, 2 up. In order to test the hypothesis 
that for antimalarial activity secondary carbinol 
group of tdkylamim* chain should lie directly 
attached to an aromatic or heterocyclic ring with 
aromatic character, various o-(dialkylatuino-2- 
hydroxy propylpphcnanthrencH and 1 : 2 : 3 : 4- 

tctrahydropheuantkreuc d«.rivatives were prepared 
but were found to be mme- toxic and less active than 
their lower homolog lies! 220 k AH these derivatives 
were iiielteetiw against sporozoite induced infectious. 


-S. < IkC.A.Mi Mkt\i.ucs , 

hollowing tin.- introduction of malaria therapy in 
syphilis o! cviilial nervous system, the arseiiicals 
were Uot,.d a- antimalariaU. Mapharseti and neo- 
arspheuamuu were used to control simian malaria 
but tile infection was meoinph tely controlled! 221 !. 
VVinck*l(j22) iimaI the laturdrug for induced ttiahtri 1 
infection ot parities ami found it having more 
marked action on /. viva* than 011 /'. malariae ur 
ialii/’JtuM. Ghosh and R0VI2231 have prepared 
p-( S-etlioxy-.s-quinolylsulphonamido pbenzem ’arson ic 
acid tvpe of derivatives with a view to studying their 
antimuhuial property. Sodium iodobismutlnte was 
tested for avian malaiia and its action was more 
intc.ts. against young merozoitic forms than that of 
quinine! 22 it. Various 2-hydroxy •4-methylqtiinolinc- 
b-sirsonie acid and 2-pheityl-Mtydroxy quinolinc-5- 
arsonic acid have also been reported by Hanerjce and 
Ghosh! 2 251 M,U»55! which is a preparation ciAn- 

|M>Sed of Mgllg.lj and spleen extract, also failed to 
come up to the esp.-itatimis as an antimalarial. 


O. MlscVl,t\NcOVs 

In spite of their tcsemldauce to sitniar quinoline 
and acridine comjxnuuls, o-methoxy-7-(/?-diethyln- 
ttnnoclhylnmiitot.heuzotluazolc (XX I), (22b) 4- (/i- 

diethylaniinoethylamino) - 6-inethoxy - bcnzotliiazolc 
derivatives! 226), and 2-( 8-dicthylamino- methylbuty- 
lamino)-6-chloro or iodo- substituted benzothia- 
roIes(227l showed no antimalarial activity. Guha and 
Guha( 145) also prepared some 6- methoxy- 2 -pheny 1 - 
cnrlmmido-bcnzothiazolcis. Considering that pyri- 
doxin (XXII) might be an essential metabolite for 
malaria parasite! 2 28), 4-dialkylaminoalkyl-2-methyl- 
3-pyridol type of compounds have been prepared but 
no pharmacological tests have been repo*ted(aa9-23o). 
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CH 3 ( N »ll 

| |j |j ;j i 

(C s ii,>i J: N'.(ciij) J .NH — '%/' \y 

S S’ 

(XXI! (XXII) 



(xxim 


Various din Iky lan;i noalkyl- 1 -napthyhw-thanols 

..’32) and their 4-substitutcd derivatives!.- 1 ;,> 
have been piepared hut not tested phurtnacolngicallv . 
Xeeniann(.' t4) has replaced aeiidine nucleus of 
atehrin l»v isoallxa/ine derivatives (XXII^i in oidei 
to have a ding of better aetivitv, in view of its closer 
resent hlance to nhoflavin. King and AehfM>n(.t,t 5 ) 
and Hall and Ttitiu rU.'O) have also prepared similar 
derivative*. 2-Ke to- t-hvdrow-o-suhstituled-o-dial- 

k\ lamino-v-alkylpheii/ines (XXI VI which showed 
sl'vhl act it ity were piepared by Jones(2.v7). 


CH.X.NH , 

I 

N 




V'\yV / 

.\ 


Dll 


(XXIV) 

OH 

^\CH, N.(V 2 II,1, 

X — alkvlcnc j j 

V 

C(CH,» 3 .CH,.C(C1 I j ),.CH, 

(XXV) 


t -( Dialky lam iiutalky lam ino) -.veil loro or methoxy- 
l>Iu.-naziues(2.i£) and p-dialkylaniinoalkylaininopheno- 
thiazincs(23g) showed only slight untimalarial acti- 
vity. • 

Uy synthesizing N-2-(dictlryIatninoethyl)-anihnes 
an d X : X'-bis-(.2-diethylaminocthyl)-substiUited ani- 
lines, Stahwann(24d) Y showed that replacement of 
quinoline or acridine by phenyl nucleus made the* 
compounds inactive. Similarly, to establish the 
4 


m 


activity uf <H(liethylatuiito-4-(i : r : „t : A-tetrametkyl* 
hutyl)-ortho~cresol (XXV) in avian malaria, as many 
as t2S compounds of similar stinctufc were* prewired 
and tested and w ere found to be one to four times 
as active as* <ptinmc(.*4il. Some, derivatives of j- 
amim»-4- ( dialkylttniinmdkylaininu ) -chlorobenzene 
have also bout piepared as imssihlc untirunlarials 
hut they were only slightl> active! 242). < Huloeonal- 

dehyde deiivatves of the tyj>e \-| 5 -(rum ethoxy -8- 
•ptinolvlamino)--’ : 4-pcntadh nyhdene j-a : 4-diuitro- 
tnilun* have been pi 1 pared and found active! 343). • 
Vat ion* s-dralkylamiiHMlkylamiiH)-o-iiMhMUben/.ofmau 
and coinjlouinls of similar t.vpes have also 1 ice 11 found 
to possess -light a<. tivity(244). A few dialkylarninw* 
alkyl-p-phcnvl stdistituted methanols ami substituted 
horneols have also been t’e|ioitcdU45, 246). Several 
hutyolactones(j.so), substituted carbolmes(35i), and • 
l-dialkylaininoalkylanuno-2-Hiethyl-.s : : ,^-pyri- 

doquinolines(247), have been prepined. 

a-lhalkylamiuoalkylamino-pvndme and thiazole 
( *52), .i-lKnz«mido-,v(.t-diethylaminopr«>pylantun))- 
anisole and .vdicthyliuninoptopyl-ben*in)id«zolc{i48, 
.’.pd were all found to be inactive. ThiobisntaHijht, 
■50, 25ft) was found partially effective in human 
mnlati.-t while Tyrothricin(2.s.j) is eflective in avian 
malaria. Streptomycin {257) has however 110 suppres- 
sive actum in avian malaria. 4-(l)ialkylatu»no- 
alkylaniino)-<i-utethoxy«jninay.olines have also been 
repotted! 250, 22f.o). 
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ARTIFICIAL PRECIPITATION 

K. 1 L Kmus ami P. Squires, of the Division 
ot Kadiophysics, Council for Scientific ami Industrial 
Kc -March, Commonwealth of Australia, have rci>ortcd 
in Salute, April 1 2, 11147, the results of a series of 
expirimcnts on the artificial stimulation of tain, 
recently carried out in Australia, under the auspices 
*>f tin* Council. These experiments were based on a 
theojy due to 1‘crgcion, developed in ig.t,;, thit pre- 
cipitation occurs from clouds containing both water 
drop- and ice-ciystal-. /The natural cumulus clouds 
often contain # supercooled water drops, but no ice 
crvstals. On Hcigcron's theory, precipitation may be 
induced from such clouds by artificially injecting i£c 
ciystaN into the clouds. * 

In the I'uitcd States, Langmuir and SohacITei 
.ill e. al v succeeded in inducing precipitation ^of snow 
1>\ dmppuui pellet- of solid cat bon dioxide into the 
Mipcicoohd clouds fioin aiicraft. The Australian ex- 
periments, now reputed, also followed the same 
U Unique but appeal tt » have been carticd out on a 
much aider -calc. 

of the eight different clouds treated, rain was 
nunud on -ix occasions, and heavy precipitation wa- 
aeiuiiltv obsci \ cd on the ground oil four occasions. 
In oik- of these experiments, ioo lbs. of granulated 
carbon dioxide were diopped from air into a cloud, 
and a few minutes after, 150 lbs. of dry iec* were 
dropped into a second cloud. In less than five 
minutes, write the authors, rain echoes from within 
the clouds were* recorded on the aircraft’s 10 cm. 
mdar equipment? Shortly after, another contingent 
<u *50 lb- was dropped into the clouds, when the 
echoes >*rew in intensity. Within twenty-one minutes 
after the cloud was first infected with pellets of dry 
ice, it was raining heavily, covering an area of about 
: o square miles. Xo other rain was observed within 
hundred miles of the aircraft. 

The whole progress of the experiment was also 
Recorded in a 25 cm. radar set operated from George’s 
Heights in Sydney. Rain echoes appeared on the 
wular screen in the area of the first drop after 18 
minutes of the injection of dry ice. In the case of 
the second cloud, such echoes were received after 16 
minutes. 

Another peculiarity observed in course of these 
experiments was the remarkable rise of the infected 
cloud in the Shape of a narrow towering anvil, which 
reached a height of about 40,000 feet. This is believed 


to be due to sudden liberation of heat 01 xuiuon aunng 
the process of transformation from viqK>ur to ice. 

The authors state that these experiments were 
1 aniec^ out under favourable meteorological condi- 
tions. The minimum meteorological conditions 
necessary , for inducing such artificial precipitation 
.tie, however, still unknown, and n$ such the future 
po-sibilitics of practical application of this method 
me dependent on further experiments and collection 
of meteorological data in this direction. 

GIANT SUNSPOTS 

Tiik months of Match and April of this year have 
been characterized by intense solar activity and 
appearance of giant Minsjx>ts, some of which are now 
iq>orted to have surpassed in size any observed to 
date. The sunspot group which crossed the stmbs 
disc Wtwccn March 3 and j? at hit. 22 0 south had a 
maximum area of about 4,300 millionths of the slinks 
vi-ible hemisphere and is one of the largest groups 
on record. The March gioup was followed by 
another of exceptionally large size, which crossed the 
Min’s disc between March 31 and April 13 in the 
lat. 24° south. According to a report in Salute, 
based on information supplied by the Royal Observa- 
tory, Greenwich, the first group observed early in 
Match returned in April, but had either growtj mean- 
while or had experienced new formation. The latest 
-pot had a peak ami of about 5,400 millionths of 
the sun's hemisphere and, from the view point of 
mzc, is the largest in the Greenwich photographic 
record being maintained since 1874-75. The following 
list records sun spots exceeding 3,000 millionths of 
the sun’s hemisphere: 


Magnetic atom 


Year 

Central meridian 
passage 

Maximum 

area 

■ 

Or* at 
or 

itmull 

Begin* 

mi 

April 

08 

5400 

None 

Pel* ~... V4« 

H)40 

Pel*. 

5*5 

4900 

G 

1447 

March 

10-2 

4300 

* 

March ... 8-3 

1446 

July 

26-8 

3950 

0 

July ... 28-8* 

1926 

Jan. 

24*5 

3716 

G ! 

Jan, f.. 26-7* 

1938 

Jan. 

18-4 

3627 

G 

Jan. ... 22-2* 

1937 

Oct. 

4*5 

3340 

6 

Oct. ... 3-5 

1938 

Oct. ... 

11*9 

3003 

(« 

Oct. ... 7-4) 


An asterisk denotes that an exceptionally intetfite 
solar flare was observed in W*(6 563 A.) at one or more 
observatories at the following respective time-inter- 
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vals preceding the beginning of the Morin : 18, 26 * 4 , 
2/| and ay hour#. 

It is of interest to note that four of the largest 
sun spots have been observed m course of the last 
fourteen months, .which coincides rem&rksibly with 
the well known ekven-year solar cycle. 

During the occurrence of the first group of sun- 
spots in March 3 atul 17, two geomagnetic storms 
of not very great intensity were reported. , Hut what 
w;i\ \cty striking was the absence of any gieat mag- 
netic storm generally associated with such big sun- 
spots. Another un|x>rtant feature of the recent solar 
activity, as indicated by radio fade-out data, was that 
the sunsets were not associated with solar flares and 
like chromospheric activity such incurred in the 
past during such activity. According to these radio 
data of fade-outs on short-wave long-distance trans- 
mission, no inten.se solar flute occurred over the si>ot 
when it was more nearly in line with the earth. 
Giant sunspots of the past, as indicated in the table, 
were generally associated with such flares which re- 
sulted in complete and prolonged fade-outs often last- 
ing for an hour or more in day-light circuits. So tar 
as is known to us, no convincing explanation of such 
inconsistencies, at present seriously engaging the 
attention of astrophysicists, has been suggested. 

IRRIGATION AND RIVER DEVELOPMENT IN INDIA 

Thk Central Hoard of Irrigation have just issued 
a series ol popular leaflets dealing with various 
aspects of multi-purpose development of rivers in 
India. The three leaflets, under review have con* 
sideml* the following subjects, c.g., irrigation in 
India (leaflet Xu. 1), irrigation research in India 
, (leaflet No. 2), and new projects for irrigation and 
power, (leaflet No. 3, 1047). 

The leaflet No. i presents a brief historical re- 
view of irrigation developments since the beginning 
/>f the present ctnlury and during the two world 
wars, in paiticular, ami has focussed attention on 
such questions as the loan work, the* Iriigation Com- 
mission, the finance mid the revenue. 

Development of research in irrigation is of com- 
paratiwly recent origin ; but the workers in this field 
huu/ undoubtedly given a good account of themselves. 
The leaflet' No. 2 records that the hydrodynamic re- 
search stations in India made considerable progress 
in the design of earthen irrigation channels which 
made possible the great developments that have since 
taken place iti irrigation works. Another notable 
achievement has Ixcn the design of hydraulic struc- 
fcuvs on sandy or permeable foundations for which the 
Iijdian workers were the first to have given the fund 
theory. Other important contributions of these re- 
search stations relate to designed canal structures of 


all kinds, devices for the exclusion of silt, methods 
of dealing with scour caused by falling waters, and 
devices for automatic and equitable distribution of 
water. 

The leaflet No. 3 presents in a nut-shell the new’ 
irrigation and hydro-electric power projects, under 
construction or investigation in the current year. In 
Bengal, the three important projects now under in- 
vestigation is the Ikunodar Valley, the Mor, and the 
Tista Projects. We have recently reported extern 
M\ily on the former two projects and understand 
that work on the Mor Project has already been 
■•tailed. The Tista Project comprises a dam across 
the Tista, just up-stream of the Coronation Bridge, 
which will 1 >c about 700 feet high and will impound 
4 5 million acre feet of water. The installed capacity 
of the power plant will be over half million K\V. The 
most important multi-purpose river development 
-.clieme in Bihar, apart from the Dspnodar Valley 
l inject, is the Kosi Valley Project which alone would 
provide for a storage of about 10 million acre-feet of 
water and continuous hydro-electric jxwer of about 
one million K\V.„ In Bombay, the following projects 
are now under investigation : The Girha Storage, the 
Gangapur ’Storage, the Mula Storage, the Vir l)m», 
the Malii Canal, ami the Tapti Canal. The total 
storage capacity of all these projects when completed 
will amount to about 15 million acre feet and exten- 
sive irrigation facilities are envisaged. In Madras, the 
construction work in connection with the Tunga- 
hhadra Project has already been started. Among the 
oilier schemes, now under consideration, the Kama* 
padasagar Project on the Godavari contemplates the 
construction of a mile and a half long and 150 feet 
high masonry dam, with 200 feet of foundation below 
the river bed. The dam with a storage capacity of 
12 million acre feet of water will he one. of the largest 
in the world and will generate K\V continu- 

ously. A reservoir at Gondikota across the Pennar 
atul the Lower Bhawaui Project on a tributary of the 
Cauvcry are two other projects in the province. In 
Orissa, work in connection with the Mahanadi Valley 
Project ts trow in progress. Tnis year tire Punjab 
will be busily engaged in the development of her 
many rivers and canals, and five projects are under 
consideration, c.g., the Bliakra Dam Project, the 
Nangal Power Projects, tire Thai Canal, the Rasul 
Hydel and Tttbewcll Project and the Mian wall Hydel 
and Pumping Project. The Bliakra dam alone will 
impound 3*5 million acre feet, and all these projects, 
in full operation, will generate continuous power of 
about 300,000 KW and provide irrigation, over nearly 
(> million acres of thirsty land. No less than six pro- ' 
jeets are also now being worked in lb P. The Sarda 
Hydro-electric Project has been put into operation 
and is expected to be completed by 194*8, The other 
projects are the Nayar Dam Scheme, the Rihand 



July, 1947 NOTES AND NEWS 99 , 


Hydel Project, the Ramaganga Dam Project, the 
Lalitpur Reservoir and the Nagwa Dam. 

A number ol irrigation and hydro-electric pro- 
jects have also l>een implemented in the States. The 
Zankhari and the Sabarmati Irrigation Projects in 
Baroda, the Chalakudv River Diversion Work, the 
Naduthodu Irrigation Project and the Pillathodu 
Reservoir Scheme of Cochip, the Jawai Irrigation and 
Hydro-electric Project of Jodhpur, the Blnlra and the 
Kabini Schemes of Mysore, and the Chamhul Hydro- 
electric scheme of the Rajputnnn States deserve 
special mention . 

All these works coming into full operation, 
are expected to add 25 million acres of irrigation 
to India's existing 70 millions and about 4 million 
K\Y of hydro-electric energy to the existing* power of 
half a million kilowatt. 

* 

INTERNATIONAL COMMITTEE OF WEIGHTS AND 
MEASURES 

TrtH first preliminary session after the war of the 
International Committee of Weights and Measures 
took place during the last week of Octol>er topi in 
Paris. Many important decisions w ere, taken during 
this session regarding standard specification for 
weights and measures. 

The most important business arose out of the 
recommendations of the Advisory Committees 
appointed previously. The Advisory Committee on 
Photometry recommended tljat a new unit of candle- 
power based on the lu urinous intensity of a black- 
bodv radiator at the temperature of solidification of 
melted platinum (60 units per Cm. 2 ), should be sub- 
stituted for the present international candle. Simi- 
larly, the Advisory Committee for electricity recom- 
mended substitution of the present international 
electrical units, *as based on mercury ohm and the 
silver voltameter, by the absolute electrical units as 
based on the M.K.S. or the C.G.8. system. The 
Committee was unanimous on the adoption of the 
proposed new unit of candle-power which had already 
been adopted in Germany. With regard to changes 
in the electrical units, objection was, however, raised 
by the Pliysikalisch-Teclinischc Reichsanstalt ; but 
this recommendation was also adopted by a majority 
decision. 

The Committee discussed the Rei>ort of the Com 1 
mission des Travaux on the work of the Bureau 
International des Poids et Mesures during the past 
seven years. Despite enormous difficulties due to war 
time conditions, the Bureau added new sections for 
the comparison of electrical photometric standards 
to deal with additional duties entrusted to it. 
Improvement has been effected in the accuracy of 
comparison of the metre standard!, and the accuracy 
of comparison of two metre standards is now stated 


to be within o'i micron. The Committee has 
approved a proposal that the Bureau should under- 
take a new determination of the value of g by direct 
kinematic observation of a freely falling body. 

Members of the Committee visited the vault at 
the Bureau, where the International Prototype Metre 
and the International Prototype Kilogramme are pre- 
served. The members noted with satisfaction that 
none of the invaluable standards suffered from the 
enemy bombardment, although several bombs fell on 
the •grounds of the Bureau. 

Mr J. K. Sears (Great Britain) was elected pre- 
sident . for the current session and M. Dehalu 
(Belgium) was elected secretary. • The following were * 
elected Presidents of Advisory Committees : Mr J. 15 . 
Sears — Advisory Committee' for Electricity ; Mr 15 . C. 
Crittenden (U. S. A.)— Advisory Committee for . 
Photometry ; and Mr M. de Haas (Netherlands) — 
Advisory Committee for thermometry. 

THE CENTRE OF OUR MILKY WAY 

Rkcknt observations of W. Baade and his asso- 
ciates at the Ml. Wilson Observatory are reported 
(Sky €? Telescope, April 1947) to have thrown fur- 
ther light on the structure and the central positiou of 
, our galactic system, the study of which has always 
been rendered difficult by the obscuring clouds of 
dust and gas. >In course of his study, Dr Baade has 
discovered - a nuclear bulge which strongly suggests 
that the central region of our galactic system is com- 
posed of stars similar to those found in the centre of 
the Andromeda nebula. 

Photographs were taken with the Observatory's 
100-ineli telescope with rod-sensitive plates. In 
.Sagittarius, the photographs reveal a High star den- 
sity and record more than 400 variable stars pyr 
square degree. This figure surpasses the numbers pre- 
viously observed by a factory of about 30. These 
variables are mostly of the cluster-type Ccphcids such 
as are found in small number,^ at low galactic lati- 
tudes and are approximately at the same distance 
from u-.. The distance of these group of variables has 
been provisionally measured and reported to be 9 kilo- 
parsecs. Moreover, the maximum magnitudes of most 
of them lie between 1.6' 5 and i8'o. 

These observations clearly suggest that the •» 
region studied is a part of the galactic nucleus’, about 
5 degrees from the presumed centre. I,ike the centre 
of the Andromeda, the central region of our galactic 
system also appears to lie composed of star of about 
the same nature. 

Dr Ba&de has also determined the diameter of the 
Andromeda nebula from studies of B stars and open 
clusters and gives a value of about 20 kilopftrsecs 
(65,000 light-years). This value compares well with 
the diameter of our own galactic system. 
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LYSOZYME 

* 

Accovdino to a report of the Technology 
Review, an enzyme having the .same activity as 
lysozyme found in the white* of hen's eggs and the 
tears of human eyes has recently been isolated from 
the latex of Central American trees of the Ficus 
Kerins. Lysozen as found in the white of the egg and 
in human tears is an enzyme well-known for its des- 
tructive action on bacteria by 'lying* or dissolving 
the bacterial cell wall. Lysozen thus offers gdod pro- 
tection to the embryo against bacteria penetrating 
the shell from outside during hatching and also helps 
in the preservation of eggs when used as human food. 
Its presence in the ‘tears considerably helps in pro- 
tecting the exposed and delicate eyes from invading 
bacteria. 

Lysozyme found in the trees of Ficus germs, 
however, differs chemically from the one of animal 
origin mentioned. Moreover, its exact role in the 
plant has not yet been ascertained. It is believed 
that either it may act as an antibiotic or may play 
some role as a metabolic agent such as the poly- 
saccharides of the bacterial cell wall do in plant meta- 
bolism. 

What is important about the lysozyme is the 
possibility of its being used as a clinical antibiotic like* 
penicillin or sterptomycin. Recently, this possibility 
has been suggested from several competent quarters, 
and should it materialize, it would mean a new kind 
of control of infection. The biological activity of 
lysozyme, like other enzymes and also the vitamins, 
has already been recognized and studied in mixed 
preparations. Now that it has been isolated in pure 
crystalline* form, further studies regarding the chemi- 
cal and biological behaviour of lysozyme appear to 
be .inviting. 

LIQUID THERMOMETER FOR HIGH TEMPERATURES 

l 

•'Scientific American reports the successful deve- 
lopment. of a thermometer for recording high tem- 
peratures up to i3oo°F, which is as convenient and 
quick-reading as ordinary clinical thermometers. 
TUermometric substance is liquid gallium (melting 
point ioo°K) which is contained in a quartz capillary 
enclosed in a quartz envelope. Gallium used con- 
tains a slight frace of iron, but is otherwise pure. 
The use o,f this thermometer is generally recommend- 
ed for the temperature range from 050° to rooo°F, a 
range which hitherto lent only to such indirect means 
as, resistance thermometers, thermo-couples or pyro- 
meters. Now this range can be directly explored by 
the <M$iid gallium thermometer which, before long, 
bids {air to be a highly useful instrument in the 
metals, ceramics and similar other industries. 


INDIAN ASSOCIATION FOR THE CULTIVATION OF 

SCIENCE 

Tub Annual Report of the Indian Association 
for the Cultivation of Science for the year 1946 con- 
tains an account of the research work by the Mahen- 
dralal Sircar Professor. Owing to abnormal condi- 
tions in Calcutta, research activities suffered greatly 
and could be carried out with difficulty. 

Study of molecular disorder inside crystal lattice 
lias received great attention in the year under review. 
From tile detailed study of the extra reflection of 
X-rav from various crystals it has been found that 
there are three distinct types of effects. The pecu- 
liarities of the sharp type of extra spots of phloro- 
glucine dihydrate and the extra reflections due to 
planar derangement waves in benzil that were experi- 
mentally observed during the recent years have been 
explained quite satisfactorily by assuming that the 
infra-red oscillations excited by the incident X-ray 
lieam in certain favourable cases such as diamond, 
phloroglueine dihydrate and benzil give rise to forced 
elastic oscillations inside the crystals. Hffecl of high 
temperature on the sharp extra spots of phloroglueine 
dihydrate has been studied and the results lit nicely 
into the theory. The intensities of the extra reflec- 
tions of benzil at different orientations have been 
measured with the help of a photometer of the 
Robinson type constructed at the Association and a 
complete picture of the Fourier transform has tints 
been obtained. 

Diffuse extra spots of thermal origin have also 
been studied in the case of pyrene at different 
orientations and the isodiffusion surfaces have shown 
some very interesting features. 

Some interesting results have been obtained from 
X-ray investigations of glass systems by the X-ray 
diffraction method. Platinum dispersed In Linde- 
maun glass does not produce devitrification, as was 
found in the cases of borax and 1L< ), glasses by the 
X-ray powder diffraction method. X-ray investiga- 
tions were extended to some coloured glass in which 
also no devitrification was observed. 

The nature of the minerals present in coal 
samples has teen studied by taking radiograms of 
thin sections and thus the distribution of minerals of 
appreciable particle size was studied. Powder photo- 
graphs of these coal samples have also been taken 
so as to determine the identities of these minerals. 
Measurements of the electrical conductivities of well- 
developed single crystals of molybdenite along the 
e-axis and at right angles to the axis from the tem- 
perature of the liquid air to about ;too 0 C. have shown 
that the conductivity of molybdenite at higher tem- 
peratures is predominantly electronic. This con- 
firms the results obtained earlier from the ^studies of 
the magnetic anisotropy. 
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The. fluorescence and absorption spectra of pure 
single crystals of anthracene, pheuanthreue and 
pyrene as well as napthacene in solid solution in 
anthracene and erysene at different temperatures 
from 7o°C. to liquid air temperature have yielded 
interesting results which are expected to be helpful 
in understanding the mechanism of fluorescence. 
The absorption and fluorescence spectra of antlira- 
scene, pcrylene, phenautlirene, napthacene and 
pyrene in different solvents have also been studied 
and the positions of their maximum intensities have 
been measured with the help of a microphotometer. 

. > 

INDIAN MINERALS 

• 

We have much pleasure in bringing to the notice 
of our readers the first number of the Indian Minerals, 
a quarterly journal of geological and mineral infor- 
mation, issued by the Mineral Information Bureau 
of the Geological Survey of India. Although no 
editorial note laying dpwn the aims and objects of 
the publication prefaced the journal, its main 
objective appears to be promotion of public interest 
in geology and mineral resources of tins country. 
The importance of a semi-|>opular journal of this 
nature need hardly lie overestimated. So far only the 
specialist few had the privilege of having authori- 
tative mineral information through the memoirs, 
bulletins, records, and such other special publica- 
tions of the Geological Survey of India, to which the 
ordinary public, however interested, had little or no 
access. The public had, therefore, to be content 
with such information as scientific periodicals like 
ours occasionally thought fit to serve. The Indian 
Minerals will no doubt remove a long felt need and 
play an effective part in the geological and mineral 
education of the public. 

The leading article “The Mineral Wealth of 
India” has d(fhe well in attempting to give a bird’s 
eye view of the present mineral resources of the 
country, the values in rupees of the most important 
minerals being mined today, the minerals of which 
India’s exportable surpluses are of world importance, 
and also of minerals in which India is either self- 
sufficient or dependent on foreign supply. Short 
notes on some of the important minerals mined in 
India, c.g., iron-ore, titanium, thorium, mica, 
bauxite, manganese, magnesite, steatite, gypsum, 
monazite, beryl, coal, gold, copper, chromite, lime- 
stone, antimony, vanadium, silver, nickel and petro- 
leum will be found extremely helpful to the un- 
initiated 'reader. Other articles include a review of 
the Indian Coalfields’ Committee ; “Petroleum in 
India’* by J. Coates ; “Zawar Silver-Lead-Zinc 
Mines” and “Emeralds in Mewar” both by H. 
Crookshank ; “the Mineral Production of India dur- 
ing by the Director, Geological Survey and 


“The trtilixatfon of the Mineral Springs in India”. 
Special section on “Topical News”, “Scientific News 
and Notes”, “Mineral Digest” and “Trade and Com- 
mercial Intelligence” are important features of the 
quarterly. ' The journal is issued by the Mineral 
information Bureau, Chowringheo, Calcutta, aqd 
all enquiries relating to subscription etc. should DC 
made to the Manager of Publication, Civil Lines, 
Delhi. 

RICE STUDY GROUP 

j. «ji plenary session of the # first International 
Rice Study Group, constituted under the auspices of 
the FAC) was held at Trivandrum (India) from May 
16 to Juqe 6 last. The conference was attended 
by 50 delegates and observers representing Australia j 
Burma, China, France, India, Netherlands, Philip- 
pines, Siam, U. K., IF. N. O. and U. S. A. 

Mr 8. Y. Krishnaswami (India) was elected as 
Chairman of the conference. 

The conference made a detailed survey of pro- 
duction, trends and potentialities and assessed the 
possibilities of producing additional rice and recom- 
mended the establishment of a Central Rice Bpard 
for S.E. Asia. 

. It is estimated that in 1950-51 Burma will have 
a surplus qf 2'75 million metric tons of rice 
and rice products, French ludo-Cbina 0*75 million 
and Siam one million, while India will be deficit by 
2' 75 million tons. 

The conference further recommended.: 

(1) that with a view to saving as much rice as 

possible from storage, depreciation and infestation, 
rice be stored in the form of well-dried paddy a 
large percentage of rice supply should be parboiled 
since it keeps in good condition for long periods, and 
consumption of parboiled rice should be encouraged 
as it has distinct advantages oner lightly milled or 
hand-pounded rice. * 

(2) that the FAO should call an Urgent meeting 

of nutritional experts who have specialized in rice 
to initiate studies to determine the comparative 
values of different types of rice and to recommend 
the most suitable method of conserving and enhanc- 
ing the value of rice. * 

(3) to the International Emergency .rood Coun- 

cil that further allocations of nitrogenous 'fertilizers 
intended for rice production in S.E. Asia shoujd con- 
sist of sulphate of ammonia in preference to other 
forms of chemical nitrogen. * 

(4) that credit at low rates of interest botlf abort 
and long term, should be provided in all ric^-pro- 
ducing countries in Asia to meet the bona fujc needs 
of. cultivators. « •' 
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The conference further urged Governments to 
concentrate on irrigation an<l drainage projects and 
held that the International system of rice allocation 
should continue, as rice would continue to be in 
acute short supply • for a number of years, 

A working draft of the conference was prepared 
by three sub-committees, e.g., 

(r) On expansion of production, presided over 
by Mr W. H. Cummings (U.S 5 A.)., 

(2) On marketing prices and consumption 
presided over by Mr Vanderfloof 
(Netherlands) and 

(.]) On international trade presided over by 
Mr Phran N. Cliammons (Prance), 

Inaugurating the conference, I)r Rajcndra Prasad, 
Food Member of the Government of India, indicated 
the lines along which the group should work to 
secure maximum results. Owing to rust extending 
over vast tracts, something like 1,500,000 to 2,000,000 
tons of wheat had been lost and a serious situation 
was facing them. The provinces and States which 
in the past had supplied their surpluses to deficit 
areas, were now hard pressed for food grains for 
their own consumption and difficult times were ahead. 
' 1 'he Food Member expressed the hope that the labours 
of the Rice Study Group would help in the improve- 
ment of India’s food jmsition and enable the country 
to secure whatever it could from other countries, 
especially those having large surpluses at their dis- 
jw>sal. 

The rc|x.>it of the Rice Study Group will be 
considered by an International Rice Conference to 
be held fater this year, and by the next annual con- 
ference of the PAt >. 

• • Mr S. Y. Krishnaswami, chairman of the con- 
ference in a statement said that the conference 
“marks an important step forward in the understand- 
ing of the several problems of production, internal 
storage and distribution and international action in 
regard to rice.” Although rice formed the food of 
half the t>eople of the world, it had not yet received 
the attention it deserved. "This is probably due to 
the fact that much of it is grown under conditions of 
a subsistence ecouomy by small farmers and that it 
is the food of peoples who have been economically 
backward and i>olitieally unable to express them- 
selves independently.” 

INTERNATIONAL CONGRESSES 

t. The Fourth international Congress* for Micro- 
biology will be held in Copenhagen, July 20-7-26, 
1947 * under the presidency of Th. Madsen. There 
will* be uine sections: Gen. Microbiology, Med. and 
Vet. Bact., Viruses, Serology and Immunology, 
Variation and* Mutation in Micro-organisms, Plant 
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Pathology and Mycology', Water and soil microbio- 
logy. Dairy and Food microbiology, and Alcoholic 
and other fermentations. The secretary. Dr M. 
Bjrnelwe may be reached at the Kommunehospitalet, 
Copenhagen, Denmark. 

The Sixth international Congress on Experi- 
mental Celt Research will be held in Stockholm, 
July jo — 16, 1947, under the presidency of Mr J. 
Runnstrom, of the Wetuiergrens Institute. The con- 
ference will include a number of symposia on pro- 
blems in experimental cell research from physico- 
chemical, physiological and morphological aspects. 
Messrs T. Caspcrsou and II. Hydett, of the Karo- 
lonska Institute will act as secretaries. 

The Thirteenth International Congress of /oology 
will 1* held in Paris during 1048. Mr E. Fischer- 
Piette, the general secretary, .laboratory of Malaco- 
logies 55, Rue de Buffon, Paris V, urgently asks the 
directors of all zoological institutions to send him a 
complete list of the members of their staff in order 
that he will be able to inform all 'colleagues well 
about the congress. 

1. 

The Eighth International Congress of Entomology 
will meet at Stockholm, August 1048 under the pre- 
sidency of Y. Sjdstcdt. V. Butovitsch will be gene- 
ral secretary. The date will be so arranged as not 
to conflict with that of the Zoological and Genetical 
Congresses which will be held at about the same time. 

The Seventh International Physiological Con- 
gress will be held in Oxford (England), July 22 — 25, 
1947 tmder the presidency of Sir Henry Dale. I)r K. 
W. Geidt, University laboratory of Physiology, 
Oxford is the secretary. 

The Tenth International ( hnithological Congress 
(originally planned in 1942 in Philadelphia) will he 
held after 1947 in the U. S. A., under the presidency 
of A. Wetmore. I.. Oriscom of the Harvard Museum 
of Comparative Zoology is the secretly. 

The Seventh International Botanical Congress 
will be held in Stockholm in July, 1950 under the 
presidency of C. Skottsberg. Prof. H. Osvald, 
College of Agriculture, Uppsala, continues as secre- 
tary. 

The Eighth International Congress of Genetics 
will also be held in Stockholm in 1948. Prof. G. 
Bonnier, Uppsala is the secretary. 

The Fifth International Grassland Congress will 
be held in the Netherlands in Juno-July, 1949, Mr C. 
K. Van Daalen, Bilthoven, Netli., is the secretary. 
The congress will chiefly deal with grassland pro- 
blems of regions with a temperate climate. Thero 
will be five sections : (1) Fodder values of pastures 
and Fodder conservation’ ; (2) iGeneticsj, Breeding 
and Seed production ; (3) Grassland Sociology and 
Ecology, Botanical analysis of grassland ; (4) Making, 
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management and utilization of grassland, farm orga- 
nization questions : (5) Soils and manuring. 

The Eleventh International Congress of Pure and 
Applied Chemistry, will be held in I*ondon on July 
17, and India likely to be represented by Sir S. S. 
Bhatitagar, Sir J. C. Ghosh and Dr S. Krishna. 
Atomic energy will be among the subjects for dis- 
cussion. 

JOHN HUTCHINSON 

The election of Dr John Hutchinson, LL.IX, 
K.L.S., a Kew systematist to the Fellow- 

ship of the Royal Society, is indeed not only an 
appreciation of his work on Botany but also an^ appre- 
ciation of Systematic Biology or Taxonomy as an 
important part of fundamental biological science by 
the scientists in general. Dr Hutchinson served for 
sometime as ‘Assistant for India at Kew and later 
served in the African section. But his name is fami- 
liar to every student Botany through his well- 
known books “The Families of Flowering Plants”, 
Vol. 1 (1926! and Vol. II (19.Pt), wherein he has in- 
troduced a new phylogenetic system of classification 
of plants and further suggested the pofyphyletic 
origin of the dicotyledons from primitive herbaceous 
and arborescent groups. Dr Hutchinson is now 63 
and two of his latest publications testify to his endur- 
ing interest in taxonomy. His Pelican Book entitled 
‘Common Wild Flowers’ (1945) of Great Britain is 
written for the amateur who are interested in the 
plants of a countryside. Dr Hutchinson undertook 
two botanical explorations in South Africa during 
1928-30 and was accompanied by General (now Field- 
Marshall) Smuts, a keen botanist, of which an 
account is given in his publication entitled ‘A Bota- 
nist in South Africa’ (1946). 

• 

BULLETIN OF T&E BOTANICAL SOCIETY OF BENGAL 

PouNixiD in 1935, the Botanical Society of 
Bengal, has rendered useful service by providing a 
forum for the discussion of papers communicated to 
the society by the members. From the very begin- 
ning the society wanted to have its own journal for 
the quick publication of the papers read before the 
society by its members but owing to the war and 
other factors beyond control, the society was unable 
to help its members with a journal. We are now 
in receipt of the first number of a ‘Bulletin’ of the 
society (April, 1947) , which at once indicate the 
growth of *an active school of botanical research in 
this province. Apart from the presidential address 
of Prof. S, R. Bose (see Science and Culture, May, 
*947, p. 544), the bulletin include papers on a wide 
range of subjects. There are 3 papers in physiology, 
2 in taxonomy, r each in anatomy, cytology and 
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fossil mjjcroflora.* Of these ‘a list of the higher fun- 
gus flora of Calcutta and its suburbs', — an up-to- 
date list of 1S0 species of fungi with their synonyms 
and habitat, — is the result of sustained field work 
for a number of years by an active group 
of Calcutta mycologists. Working under the in- 
spiring guidance of Prof. S. R. Bose, cytologi- 
cal basis for the incompatibility between 
Cosmos bipinnatus and C\ sulphurous is deter- 
mined by A. K. Sharma. These plants failed to 
hybridize at the garden of the Royal Agri-horticul- • 
tural Society of India and the work was taken up 
at their suggestion. Microfossils in Chope coalfield 
(Bihar) by A. K. Ghosh et al operts up a new field 
of investigation in coal geology of India. The bulle- 
tin will now be published twice a year and we have 
every hope (hat the society would be able to provide 
a regular and quicker means of publishing the works 
done by its members, which is the defect unfortuna- 
tely in so many of our scientific journals published 
in India. 

NEW DRUGS FOR T. B. AND TYPHUS 

Miss Nancy Atkinson, a bacteriologist of the 
Institute of Medical and Veterinary .Science, Adelaide 
(South Australia) lias extracted from mushrooms and 
toadstools new drugs that may prove effective in the 
fight against tuberculosis and typhus. 

She found anti-bacterial activity in about 40 
plants out of 450 flowering plants and more than 200 
variety of mushrooms and toadstools examined by 
her. 

In Psalliota sp (mushroom) and Continarius 
rotundisporus (toadstool), she found anti-bacterial 
activity against a wide range of bacteria, including, 
the one that causes typhus. In Psalliota ( — Agaricus) 
sp, she found a substance which killed tuberculosis 
bacteria in a test tube and attacked a wider range of 
bacteria than penicillin. , 

Encouraged by the laboratory results, Miss 
Atkinson plans to inject tuberculosis bacteria into 
guinea pigs and then to attempt to cure the animals 
with the mushroom extract. If these tests are suc- 
cessful, tubercular patients will be asked to volunteer 
for injections. 

So far, Miss Atkinson has not beet* able to get 
enough mushrooms for this work but she is hoping 
to have two or three tons next September. 

“Five pounds of mushrooms produce less than 
one pound of dried extract,” says Miss Atkinson. 
“We get this by grinding the mushrooms, straining 4 
the thick brown fluid through muslin, and drying ^it 
by freezing in a vacuum at a temperature of 20 0 be- 
low zero. From 50 lb', of dried extract we hope to 
isolate about half eg ounce of this ne*f antiseptic. 
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Thu?*, we need about 250 lb. of mushrooms to 
get half cm ounce of this new antiseptic, which may 
prove to be ;m entirely new chemical eomjjound. 
We could u»e tons of them, and we u ill be api*ealing 
to f he public for i.elp ” (Medical ncsletter, Aus- 
tralia). 


DM PR A FULL A CHANDRA GHOSH 

At \ki » Inc, an invitation from His Excellency 
the Govciitoi of Helical, to form a ministry for the 
Hew province of West Bengal, I>r P. C. Ghosh, M.A., 
Ph.D., has formed the neu ministry of which he is 
tile Chief Minister. 

Educated at Dacca, Dr Ghosh a Calcutta Univer- 
sity alumnus, graduated in Arts with first class 
Honours in Chemistry, from Dacca College (now 
defunct) si. Hiding first in order of merit, in ryit and 
also took his master’s degree in chemistry, standing 
first in first class, in 1010. 

In 1 1 )2< >, l r Ghosh submitted a thesis for his 
doctorate on ‘Synthetic and Natural dyes’ and 
he wot ked under Prof. K. R. Watson, I). Sc., of 
Dacca College. 

He served for sometime as a Demonstrator in 
Chemistry, Presidency College, Calcutta and later his 
services wcic placed at the disposal of the Currency 
Department, in 1020 as Deputy Assay Master, 
Calcutta Mint 

He resigned the api«>in(ment in mat, and has 
since then served for the cause of the country. He is 
one of the founders of M hltoy .1 shram', at Comilla, 
an institution well known for its constructive work. 


ANNOUNCEMENTS 

Dr T. S. Raghavan, formerly Professor of 
Jlotany, AnnamafUi University, has been appointed 
Botanist to the Coconut Research scheme, Ceylon. 
Dr Raghavan has specialized in cytology and cyto- 


genetics and recently synthesized a new species of 
sesarmun by hybridizing Sesamum orientale S. pros - 
Iralum. The hybrid obtained was sterile but artifi- 
cially rendered fertile through the induction of 
amphidiploidy. 

Dr P. C. Biswas, lecturer in Anthropology, 
Calcutta University, has been appointed Reader in 
Anthiopology and Head of the newly created depart- 
ment of Anthropology in the Delhi University. 
Dr Biswas lias specialized in Physical Anthropology 
specially in filler palmar and foot prints and pub- 
lished a large number of pipers in reputed journals 
in India and abroad. 

Dr S. N. Das Gupta M.Sc., Pli.D. (Loud.), 
Reader in Botany, Lucknow University and President, 
Indian Botanical Society, is also to join UNESCO, 
early in July as one of its counsellors for the section 
of agriculture. 

1 

Mi'S Priti Mitra, M.A‘. of Calcutta has already 
joined the same organization in the Social Welfare 
Section. 

' c 

Mr S. N. Sen, Registrar, Indian Association for 
the Cultivation of Science and one of the editorial 
collaborators of Science and Cullioe, lias been 
appointed a Special Technical Assistant of the United 
Nations Educational, Scientific and Cultural Organi- 
zation (UNESCO) at Paris. Mr Sen lias left India 
early in July. 

StK C. V. Raman has been elected a correspond- 
ing member of the Academy of Sciences, U.S.S.R. 
Dr Raman is likely to attend a meeting of the 
Academy. 

ERRATA * , 

**» 

In April, iQ47 issue p. 504, first column, line 8 
read a" '00070 for o"\:0'jo. Tn June, 1047 issue p. 590, 
second column, lines 7 and 19 read C 2! ,H i0 O jot 
C S'lH 30 . 
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Milk of Paradise— Bv Forrest Reid. Faber & 

Faber, Ltd., London. Pp. t’o. Price 6a'. net. 

Next to the pleasure of tasting old favourites 
in the solitude of one’s relaxation, one loves to enjoy 
tin in in company with a connoisseur, and hear his 
comments sotto voce, and then even disagreement 
with his views renders one’s own personal reactions 
sharper and more agreeable. That is the sort of 
pleasure that Mr Reid gives us in this series of 
talks which he modestly addresses to young, people, 
but which we who are no longer young overhear 
with no less delight. He talks to us about what 
others have said about poetry, — ‘a kind of inarticu- 
late, unfathomable speech’, said Carlyle, ‘a touch 
from behind the curtain’, said Yeats — and then, lie 
reads to us Vaughan’s diet real and Traherne’s Salu- 
tation, and when he reminds us in passing that what 
matters in poetry is not the objective validity of 
truths denionsti able to the senses but jhf integrity 
of the fundamental experience of which it is the 
authentic voice, not only does our understanding 
of Carlyle or Yeats becomes more immediate, but 
our surrender to alien experiences like that of 
Vaughan or of Wordsworth becomes far more satis- 
fying. Even a poem like Lucy Gray gains under 
this sort of treatment ; we are reminded of Words- 
worth’s theory of poetry, and then shown how the 
most ‘flat and humdrum landscape’ acquires a certain 
mystic quality in the last stanza when it is inter- 
penetrated by a beam of dazzling light, and the 
clouds par^ above it, and all is bathed in a soft glow - 
ing radiance.” Mr Reid by his charm of style and 
perpetual zesf in the poetry will certainly give 
pleasure to rfll those to whom poetry is indeed 
an incantation that evokes through the spell of mere 
words the richest emotions from the depths of a 
mind encrusted with layers of irrelevant matter. 

D. G. 


I Talk of Dreamt, an experiment in autobiography 

— By Kenneth Walker. Jonathan Cape, London, 

1946. Pp. 219. Price to s. 6 d. 

The object of writing this book is made clear by 
the writfir in his u*ords, “This is no ordinary auto- 
biography .... Like a teacher of biology, I illus- 
trate the laws of living by showing them at w'ork 
in the acfetal animal, but in -this case I am not only 
the demonstrator, but the objebt which he demons- 


trates.” This is ns far the introspective way of 
looking on his own ,elf is concerned. 

With tegards to the ‘self’, the writer feels that 
he has ‘^een lived rather than’ he has ‘lived*. “That 
arch-schemer and arch-flatterer, erroneously termed 
my Jfeo, Has taken possession of my being and used 
it for his own purpose.” The writer thus gives a 
broad hint as to what the readers would be expected 
to find on leading this autobiography. 

A person who possesses more than an average 
share 'of njan’s energy, opportunities for education 
and culture, and who tends to look at his ego driv-’ 
iug him from one corner of the globe to the other 
is called iti the* language of parlance ‘adventurer’. 
The book, in fact, pioves this assumption. 

His ego-ideal, the w liter believes, was made up 
of four ‘characters’ which had impressed upon him 
tlie most during ltis childhood : the Red Indian’s 
“contempt for the amenities of life”, the Scottish 
Knight of St. Andrews, like* whom he had dedi- 
cated himself to a noble cause and a life of celcbacy, 
martyrdom of a missionary-- Dr Patou and lastly, 
Greatness ot Nictzchean tinge. After reading these 
‘four chief characters’ the reader would be justified 
in taking a deep breath and wait for further flashes 
on the screen. But disappointment results on com- 
ing across what may be termed as travelogue instead. 

One who is bent upon a life of martyrdom and 
greatness need not pursue such a life ig reality, 
imagination— according to the findings of psychology 
— can compensate a good deal. 

The adventures, as the writer believes, lay in 
Alpine climbing, game hunting in Africa, visit to 
India, set up a practice in medicine in Buenos Aires 
and volunteering to the World War I as a non-com-, 
batant officer. His comrade-in-arms in the w&r, 
Snoddy, had most probably seen him through the 
glasses of realism. “Tell me old idiot” once Snoddy 
asked him “why don’t you get out of all this mess 
and do your proper jolvat the base?” He could not, 
his ego had him. 

The book was written long ag<^, the present 
editon is only republished with a few changes, it 
is but natural to expect that it might have made an 
excellent reading before the World War II. ’ But the 
world of *947 is a far cry from the World before 
1936. Realities of life today are too strong to be con-' 
fused by the most realistic but nonetheless dreams. 
Consequently an ‘experiment’ in autobiography 
which might have proved to be a success td many, 
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even a decade ago, might carry the danger of proving 
to the contrary by the »no-it. People of the world 
today are making history by complete living and 
would detest of going back to the pre-war days when 
most of us ‘used to be lived stead of living’. 

N. M. 

Atomic Energy in Cosmic and Human Life — By 

George Gamow. Published by Cambridge Uni- 
versity Press, 1947. 

« 

This is a |>opular Vjook presenting in simple non- 
technical language, a short history of the develop- 
ment of nuclear physics from the discovery of radio- 
activity to the Bikini atomic explosion. The author, 
George Gamow, who has contributed a great deal 
to our present knowledge of the nucleus is also a 
well known and successful exponent of popular 
physics. He won a wide reading public with his two 
hooks of “Mr Tompkins” in which lie dealt witli 
the intricacies of quantum physics and nuclear 
physics in an extremely lucid and genial way. The 
present hook, although it lacks, somewhat the 


author’s earlier genial and humorous presentation, 
is a readable and interesting monograph. The care 
that the author has taken towards the accuracy of 
his statements has in no way interfered with the 
lucidity of his style or the continuity of his presen- 
tation, The variety of fare, to mention a few, in- 
cludes Bethe’s theory of thermonuclear reactions as 
a stellar energy source, the atomic pile, isotope 
separation, probable uses of atomic energy for rocket 
propulsion. The pile, as is natural, is well explained 
with a number of interesting diagrams. This is 
atxiut the best popular exposition that the reviewer 
has seen of the fusion pile and allied subjects. The 
earlier part of the l>ook whicli deals with ordinary 
nuclear reactions are presented historically and well 
accounted from Rutherford’s discovery of splitting 
of nitrogen by “-particles to Lawrence’s Cyclotron. 
The nerve and gusto of Mr Tomkins is however some- 
what lacking, perhaps due to the speed at which the 
book had to be written and published. .The hook is 
to he commended as essential reading for all those 

whe would desire to know about atomic energy. 

* 

n. D. N. c. 


LETTERS TO THE EDITOR 

[The Editors are not responsible for the views expressed in the letters.] 


' FRONTS IN TROPICAL STORMS 

* , Since the general acceptance of the theory of 
Bjerknes of the origin of temperate latitude cyclones 
from waves at fronts, there have been many attempts 
by different authors (Roy & Roy, Ruinanathan, Mai 
fk Desai, Depperniart, Bergeror, Schofield) to estab- 
lish that tropical storms also originate from similar 
fronts. Attempts have also been made to identify 
the fronts in developed tropical storms. These 
attempts have, however, been made mainly with 
the help of surface data. In* this note it is poposed 
to examine the question of fronts in developed storms 
\v.ith the help«of some recent upper air data. 

In November 1946 two tropical storms crossed 
inland from Bay of Bengal into south India, the first 
storm about 160 miles south of Madras and the 
se t cond about 80 miles north of Madras. During that 
period daily radiosonde observations are available 
from Madras. The tracks of the two storms are 
given, in Fig. r. 


A time-pressure (altitude) cross section for the 
period 31-10-1946 to 10-t 1-1946 is shown in Fig. 2. 
The temperature (in degrees centigrade) at each 
reported pressure level is plotted to' ( the left and 
humidity mixing ratio (in gms/ kilograms) to the 
right. Percentage relative humidity in tens is given 
in brackets. All the radiosonde ascents were at 1500 
G.M.T. Pibal winds of 1100 G.M.T. are also shown 
on the cross section except on 1-11-1946 when the 
1100 hrs. G.M.T. pibal ascent was a failure and the 
0200 G.M.T. winds have been plotted. 

Isotherms have been drawn on the cross-section 
by interpolating between reported levels. The iso- 
therms are practically horizontal (upto 550 millibars 
— 17,000 ft.), except from 31st to xst between 850 
and 700 millibars. The first storm was, however, 
more than .200 miles away from Madras at 1500 
G.M.T. of 1st when the radiosonde ascent was made. 
The humidity variations from day to day are also 
within narrow limits except on 4th when the first 
storm was more than 400 miles from Madras and 
the second storin had not developed. 
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Though one 1 storm passed to the south of Madras 
and the other to the north, there is no evidence from 
the cross-section of change in airtnass with contrast 
of temperature and humidity. It is htnce reasonable 
to conclude that all lound the centre of the storms 
for about 200 miles there were no fronts and there 
was only oik practically homogeneous airmass. 
There are marked changes in wind direction from 
1st to 2nd and from 7th to 8th but these are not 
associated with corresjjonding temperature 'or humi- 
dity changes. Hence an inference based on. these 
wind shifts that fronts between different airmasses 
passed over the station would not be correct. It may 
hence be concluded that in these two slot ms there 
were no fronts within 200 miles from the centre. 

Whether there are fronts with temperature and 
humidity contrasts giving rise to w aves 'from which 
the tropical storms develop is a question about Which 
no direct evidence is available from the data of the 
two storms discussed, but it appears that even if there 
were fronts and different air masses in the beginning, 
with the development of the storms, the fronts dis- 
appeared and the air masses got mixed up and became 
more or less homogeneous at least npto 200 miles of 
the centre. 

S. K. Pramanjk 
Y. 1\ Rao 

Regional Meteorological Centre, 

Mehend Road, Karachi, 

28-3. 1^47. 


( 

A NOTE ON THE LINEAR REACTION OF 
‘ CELLULOSE ACETATE 

As a result of scries of investigations on Cellulose- 
Acetate under different conditions of temperature, 
duration and catalyst, the author believes that very 
likely there is a mathematical relation existent 
between the per cent acetic acid content of an Acetate 
with the period of reaction. That relation has been 
found to be a linear one to be represented by the 
following formula : 

„ V' =(.’ + 1 ' 2 .Y 

A' = H 1 C + 4 - 2 ) 

where Y= percentage of Acetic Acid content. 

A' = per cent acetic acid content 
£= Total hours of reaction, 
and A constant namely 4S, wliigh is the per- 
: centage Acetic Acid content of a true 

. Di-Acetate. 

« 

t Now if '/, is known, we can easily find out the 
value of A' and from that V may be easily evaluated. 


The following table comprising of cellulo-e- 
acetates having varying ratios of cellulose 1 , acetic acid 
and acetic anhydride (1 : 4 : 4, 1 : 5 : 3, 1 : 5 : 4) as 
well as different percentages of HjSO., as catalyst 
(from it to 2o' 2) will be convincing. 


TABLE 




% Arctic Acid 

“o Acetic Acid 


Serial 

No. 

Period of 

obtained 

obtained 

% difference 

reaction 

(Mean value 

(Calculated 

l>e tween 

111 hrs.(Z) 

( 

experimental 

results) 

from the 
formula) 

the two 

1* 

4 

62-4 

62 4 

Nil 

-> 

6 

62- 1 

61*8 

0*5 


8 

61 3 

61-2 

0 2 

4. 

10 

60 6 

60*6 

Nil 

*>, 

12 

600 

60 0 

Nil 

6. 

23 

570 

56*7 

0*5 

7. : 

24 I 

' 58-8 j 

56*4 

: 4 *3* 

8. i 

25 ! 

57 0 

56 1 . j 

2 6" 

9. 

2(5 

5743 

55*8 

3*2 * 

10. 

27 

55 ,8 

5.5*5 j 

0*5 

u. 

28 

I 55 5 

55 *2 

0 5 

12. 

29 

I 55-2 

54*0 ! 

0*5 

13. 

30 

1 54-3 : 

546 

- 0*5 

14. 

32 

f 53-7 

! 540 

0*5 

IS. 

48 

48*5 I 

49*2 

11 

16. 

55 

46*5 

471 

1 3 

The 

detailed 

p»l>er will be soon published in the 


Journal of Indian Chemical Society. 


Thanks are due to Dr M. N. Ooswami, Head of 
the Department of Applied Chemistry and Dr S. C. 
Neogi, Lecture." Applied Chemistry Department, 
Calcutta University for their valuable suggestions 
and Messrs II. Datta it Sons Ltd. for their help and 
encouragement during the progress of the work. 

P. K. Chowduurv 
Indian Oil Plastics Laboratory, * 

India Oil Plastics Ltd., 

Calcutta, 30-4-1047. 

* It lius tnren found that tlie optimum condition of the 
reaction is between the temperature 40° — 45°C. but the 
experiments 7, 8 &• 9 although carried on at the optimum 
temperatures as specified above were ktpt overnight at 
ordinary temperatures 30°— 32°C. instead of 40°— 45°C. 
which account for the slowness of the reaction with corres- 
ponding increase in the per cent of Acetic Acid. 


PERRIN PROCESS OF STEEL MAKING 

Thk Perrin Process of steel metallurgy roused 
much interest and experiments were carried in India. 
The Tata Iron & Steel Co. took the matter in hand 
and Mr B. Yaneski carried on protracted experiments 
at Jamshedpur on Perrin Dephosphor iz~ tion with a 
view to utilize Tata Pig containing on an average ’28 
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to ‘4 j>er cent phosphorus. It appears they hope to 
adopt this process suitably at Jamshedpur. The pro- 
cess as evolved by Mr Yaneski, is briefly stated here : 

Pig Iron is blown in an acid converter and the 
blown raetal is poured from a height of 21 % ft.' into 
a basic, oxidizing, synthetic slag held in a ladle. 
The blown metal is thus churned and intimately 
mixed with the slag in the ladle. Phosphorus in 
steel is oxidiz.d into phosphoric acid which is readily 
absorbed by the slag as Ca,(P0 4 ) # . The dephosphori- 
zation is very intense even for low P-contcnt, the 
process being complete in the ladle in one minute 
for T5 tons of steel. The output of*stecl is increased 
with corresponding decrease in Iron oxide content in 
the slag. 

The following data from one of Mr Yaue^ki’s 
results illustrate the process — 


Analysis of tig#. 

SiO. 

A 1,0, 

[Figure* in 
IX ) 

Before Mixing 

65 

1*5 

17.8 

After Mixing 

* 18 2 

3 04 

2115 

tt/flifjj Metal 

e 

• 

Mn 

8 


•16 

•08 * 

• 026 

After Dcblwsphorha- 

•os 

•04 

■031 

tion 

■07 




Weight of slag : 10 0% of steel. 


The process just outlined suggests some striking 
features. The basic heat is finished in a few minutes 
whereas the O.H. counterpart of a customary cuplcx 
process would require on an average about three 
hours. Apparently also, this process obviates the 
necessity of a costly furnace;. 

A critical examination shows that, fundamentally 
no new theory, is* employed in the composition and 
function of th§ slag ; but the manner and technique 
of carrying out the reactions arc quite novel. But 
unlike the O.II.* operation, this process has no con- 
trol over time, temperatures, order and extent of the 
reactions effected. The oxidation here is very intense 
and almost instantaneous, but there is no provision 
for checking the oxidation proceeding too far. An 
oxidizing treatment, not to speak of such intense* 
oxidation, requires the metal to lie carefully pro- 
tected. It is a common knowledge that O.H. is so 
operated as to retain some carbon in the bath till 
dephoBphorization is complete. The C is then slowly 
worked out, and any oxidizing influence beyond 
what is absolutely necessary being avoided. Such 
precautions though necessarily require time, enable 
the operator to produce qualjty steel. In contrast, 
intense oxidation, rapidity of process, low carbon in 
the bath m the Perrin’s are all likely to make the 
steel highly charged with oxygen. No control over 


the initial charges, however cautious, may help i» 
reaching the standard of O.H. production. The steel 
is likdy to be badly damaged, or at best, its quality 
will be uncertain. 

The depth of a furnace has some bearing on the 
quality. The modern Open Hearth is 30* to 46^ 
deep. Entangled solid particle's have less freedom 
to separate in a deep bath of a ladle ; also the time 
allowable for separation is obviously strictly limited. 
The likely effect is to increase the objectionable in- 
clusions and lower quality of product. 

It is interesting to make a reference to Duplex 
Talbot process, where* a blown metal is poured over 
a similar slag and where oxidation is also very in- 
tense. But addition of fresh pig and a finishing heat 
enable the operator to overcome the difficulties likely 
in the I'eiTin. 
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It may be further pointed out that quality 
rather than quantity is the key note of success of 
any modern process. The Perrin Dephosphorization , 
as it stands, is unlikely to make any headway. It 
may be that the process may l>e suitably Extended 
to a triplex process arranging to give the metal a 
final reducing heat. ** 

P. C. Ghosh 

Jessore Road, 

Khulna (Bengal). 

23 - 5 * 1947 . 


STEROID COMPOUNDS. PART IP-STUDIES IN THE 
MICHAEL CONDENSATION OF I -ACETYL- 3 : 4-DIHJDRO 

NAPHTHALENE AND ACETOACETfc ESTER * 

The following experiments were undertaken a# 
a preliminary study with the object of building up 
phenanthrene derivatives of the type (I.R— OCH* ; 
II.RwOCH,*; H) which might prove valuable as 
intermediates in a projected scheme for the synthesis 
of oestrone and other steroid ketones. • • 

i-Acetyl*3 : 4-dihydro naphthalene 1 obtained by 
the action of catynium dimethyl on* 3 : 4-dihydrd 
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naphthoyl chloride was condensed with ethyl accto- 
acetate in presence of NaOE in alcohol to yield ethyl- 
3-mcthy l-4-keto- A * -hexahydrophenanthrene- i -carbo- 
xylate (colourless silky needles, m.p. 102-103°. 
Found: C— 75'5<>, H— 713, C U H,»() S requires C — 
7605, H—7'04 per cent). This on catalytic reduc- 
tion in presence of Adam’s catalyst in alcohol 
furnished ethyl - j-methyl - 4-keto-octahydrophenan- 
threne-r-carboxylate as a colourless viscous oil (11. P. 
iS 3-84 0 /4 nun. Pound: C— 751, H— 79, 

.requires C 7552, 11**769 per cent; oxime-rtn.p. 
317°), which on hydrolysis with colic. HC1 afforded a 
keto acid, 2-jncthyl-4-keto-octahydro phenanthrcne-i- 
carhoxylic acid (ni.p. 187-189, shrinks— i77°C). The 
isolation of a keto acid on the hydrolysis of the 
reduced ester conclusively proves the structure of the 
unsuturated keto ester as represented in (l.R.-=Il). 
Had the ring closure taken place in the other way 
the product of hydrolysis should have l»een a neutral 
ketone. It may he mentioned here that the above un- 
saturated keto ester (I. R.~ll) as well as the satu- 
rated keto ester did not produce any colouration with 
ferric chloride in alcoholic solution. 

o%/\/ai t o'VX/ch, 

I I chJ 

^S/N./N C< ) 3 C,H, /\i/\/\C( > a C,H 4 

r /V v K/\J\y 

(I) R.-H ; OCHj (II) R~H ; < )CH» 

Addition of HCN to the double bond of the un- 
saturated keto esters (I, R--OCH, ; II, R— H, OCH,) 
and hydrolysis of the resulting cyano compound and 
subsequent reduction of tire keto group will afford 
pheuanthrenc derivatives with two contiguous car- 
boxyl group from which, by partial homologation of 
the secondary carboxyl group according to Arndt- 
Kisturt reaction, it .will be i»ossible to build up the 
cyclopentane ring as carried out by Baclmiann for 
the synthesis of trans-8-methyl-hydrindanone 2 . 

For this purpose the addition of HCN to simpler 
substances possessing the reactive features present in 
the tricyclic system (I) has been studied. Thus 
ethyl-2-mcthyl-4-ketio- A* ! * -octahydro naplithalcnc-i- 
carbdxylatc' « smoothly added up the elements of 
HCN to yield ethyl-2-methyl-2-cyano-4-keto-deca- 
hydronnphthalenc-i-earboxylate (b.p. 20o°/7 mm. 

Found: N-51O, C,,H sl O,N requires N-532). 
Similarly 3-methyl-4-carbethoxy- A ,!S -cyclohexanone 
(Hageman’s eater) added up HCN to yield 3-inethyl- 
3-cyano-4-earbetlioxy cyclohexanone (b.p. 135-37/3 
mm. ‘Found: N-6'77, C„H, 4 0 ,N requires N-67 
per • cent ; semicarbazone m.p. 2to°C). The corres- 
pomting ethyl, ester, diethyl-5-methyl-cyclohexauonc- 


3 :4-dicarl>oxylate (b.p. i28-i32°/2’5 mm.) is readily 
obtained by passing dry HCl gas to a hot alcoholic 
solution of the nitrile. 4 The diethyl ester on hydro- 
lysis and Ckmmcnsen reduction furnished a 
crystalline solid acid which melted at 2i3°C. The 
cis- and trans- forms of 2-mcthylcyclohexane-i :2- 
dicarboxylic acid melt at i6o°C and 2i3°C respec- 
tively 4 . It is therefore obvious that this new aeid 
also belongs to the trans series and in the original keto 
nitrile the CN and COjEt groups also possess trans- 
configuration. Further work to confirm these 
evidences is being actively pursued. 

It follows from the work of I.itisiead et oJ* that 
the tricyclic keto-csters (I & II) also possess the 
trans fusion of the rings II and C and if the addition 
of HCN to these keto esters also follow the above 
course which is very likely to give the CN and 
CO s Kt in trans position then it will be possible to 
build up the cyclopentane ring fused in trans position 
to the cyclohexane ring. The investigations are 
being continued in all its important aspects. 

My thanks are due to Dt P. C. Mitter, M.A., 
Ph.I)., for the keen interest he has taken during the 
course of .tips investigation, to Dr P. C. Dutt, D.Sc., 
for gifts of chemicals. My thanks are also due to 
Mr N. C.hosh, M.Sc. and' Mr C. N. Bhar, M.Sc. 
for the micro-analysis of the compounds and to tlic 
University of Calcutta for the award of a Scholarship 
out of the Sir P. C. Ray Research Fellowship Funds. 

PRATUL CtUNDRA MUKHERJI 

Sir P. C. Ray Research Fellow’s Laboratory, 
University College of Science, 

92, Upper Circular Road, Calcutta. 

24-5-1947. 

1 Birch & Robinson, /. C. ,S\, 503, 1944. 

* Bachtnann and Kuslnier, J. A. C. .S'., 65, 1963, 1943. 

* Barrett, Cook and Ltnstcad, J. C. S., I‘u67, 1935. 

4 1.insteod and Millidge, /. C. S., 478, 1936; Bachmann 
and Kushner, loc. cit . 

‘Pfeiffer and Mutton, Her., 44, 1116, 1911. 


OBSERVATIONS ON THE STARCH-IODIDE COMPLEX 

From the w'orks of Rundle and French 1 and 
others, it is clear that water can cause starch to 
assume the V-form or the helical configuration. But 
it is not clear whether any other compound can do 
the same in the absence of water. The ..following 
experiments were therefore taken up : 

(1) Powdered starch was taken in a mortar and 
an alcoholic solution of iodine added. On ( mixing no 
color developed but the small amount of starch 
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powder which happened to come out, during 
.stirring, from the liquid and became exposed to air, 
were colored almost immediately blue. The possi- 
bility that oxygen of air tuay have any action was 
excluded by carefully aerating (i) an alcoholic suspen- 
sion of starch, (if) a solution of iodine in alcohol 
separately and also (iii) a mixture of starch and iodine 
in alcohol. 

Next to remove the possibility of absorption of 
water from atmosphere by alcohol, we kept a mixture 
of pure methanol solution of iodine and starch inside 
a desiccator. After long periods of time when alcohol 
and much of the iodine lias evaporated the starch is 
found to be colored deep black. 

It appears, therefore, that alcohols can cause 
starch to attain the V-iiuxlitication which alone 
colors with iodine (as contrast with other modifica- 
tions, A, R, etc., Rundle and French loc. cit) in- 
dependent <if any presence of water but that the 
action is much more sluggish. 

Properly of litis starch-iodide . — The excess iodine 
from the iodide complex was removed by benzene 
and it was then heated on the boiling water-bath with 
(/) alcohol, (ii) water. It was found that the com- 
pound maintains its color in presence o( alcohol but 
becomes colorless in presence of water. The color, 
however, reappears on cooling. In these respects it 
is, therefore, identical with the complex formed in 
presence of water instead of alcohol. 

(2) Nnn-hydroxylic solvents of iodine such as 
toluene, ether etc. were found to be incapable under 
similar circumstances of producing the iodide com- 
plex. It is imperative that specially pure samples 
of these substances must be used, those of ordinary 
make are liable to contain impurities, traces of which 
may suffice to mar the whole experiment. Thus it 
appears that compounds such as R-OH can generally 
cause starch to* assume the helical configuration. But 
similar experiments as above with iso-amyl alcohol 
shows that there is a volume effect also and “bushy” 
alcohols tend to become incapable of giving rise to 
V-modification (cf. Bear 2 ). 

Wc next decided to determine what happens 
exactly, when starch-iodide is heated in presence of 
water. The iodide was prepared as follows : Iodine 
crystals were added to starch powder suspended in 
water and stirred continuously with a rod. Slowly 
the blue comi>ound begins to form and it was left 
overnight so as to complete the formation of the 
iodide. This was then filtered off and allowed to dry 
perfectly # in the atmosphere. Excess of iodine was 
then extracted by benzene and then the black 
l*owders were boiled with benzene on the water-bath. 
It was found that the benfcene extracts no color 
and even %n prolonged heating the color of starch- 
iodide persisted. It precludes, therefore, the idea. of. 

6 
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Personne* of lqss of iodine and isomeric change into 
a coloriiess form by heat alone. It also make* im- 
probable the solution theory of Freudenbcrg 4 and 
probably also the adsorption theory (Lottermoser', 
Dhar 4 ) since benzene is so good a solvent for iodine. 
Now a few drops of water were poured into the test 
tube containing starch-iodide and Wuzene and it was 
placed in boiling water with frequent shaking. It 
was found that in a little time the iodide lias been 
decoloriffed and benzene layer has become pink by 
dissolving iodine. On cooling the blue color does 
not reappear. 

It ‘appears, therefore, that 'water molecules 
actually replace the iodine molecules from the starch- 
iodide complex during heating aud that the result- 
ing aquo compound is colorless. The iodine, how- 
ever, can regain its position on cooling so that the* 
I due color comes back again. The displaced iodine 
remains in aqueous solution from which it can be 
extracted by benzene or toluene. 

It would appear from the above that iodine is 
not possibly in solution or adsorbed by starch, for 
how can water in which iodine is only slightly soluble 
extract it from starch-iodide while a much better sol- 
vent as benzene, toluene or alcohol will not do the 
same. It is possible that iodine molecules if mot 
chemically united, in the strictest sense, is united by 
some sort of residual affinity of starch (cf. Rundle, 
Foster and Baldwin' and also Bates, French and 
Rundle"). 

It has been found that when dry starch-iodide 
is mechanically shaken for long hours in benzene 
suspension with the requisite amount of a silver sglt 
the blue color is discharged. Experiments are in 
progress to determine what becomes the fate . of 
starch in these reactions. 

I am thankful to Mr R. I’. Chatterjee for supply- 
ing me with some specially purified chemicals, 

A. K. Rai Choudhu$y 

Bio-chemical Laboratory, 

Bose Research Institute, 

Calcutta, 26-5-1947. 

’ Rundle awl French, ]. A. C. S., 65, 1707, 1043. 

’Bear, J. A. C. S., 64, 1388, 1942. 

* Personne, Compt. Rend., 61, 903, 1865. # • 

’Personne, Compt. Rend., 61, 903, 1865; /. Phartri. CMm 

39, 40, 1861. 

4 Freudenberg, Sohaaf, Duttipert and Ploetz, Naturw., 27, 
850 (930. 

‘ Lottetmoser, Zeit„ Attgew. Chem., 34, 427, 1021 ; Kollot^- 
33, 271, 1023., 

•Dhar, J. Phys. Chem, Ithaca, 28, 125, 1924. 

* Rnndle, Foster and Baldwin, J. A. C. $., 66, 2116, 1044; 

* Bates, French and Rundle, J. A. C. S., 65, 142, 1043. ^ 
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ON THE SYNTHESIS OF BICUANIDE ANTIMALARIALS 
An idea is generally gaining ground that the 
cause of development of anti-malarial projarties in 
a compound would depend much on their structures 
capable of certain tautomer ism which might inter- 
fere with the enzyme systems involved in the meta- 
bolism of the malarial parasites" *. The activity of 
quinoline, pyrimidine or higuanide antimalariuK is 


It is already known* that an aromatic amine salt 
reacts with dicyandiatnide to form higuanide salt. 
The formation of the higuanide (I) by the Process C, 
might he accomplished by reacting p-chloroanilinc 
hydrochloride with the eyano-hro-propyl guanidine 
obtainable by condensing cyanamide with cyano iso- 
propyl amide. The higuanide hydrochloride separates 
from water as colorless needles, m.p. 243°, The pro- 


Proccss A: aC,H,.MMN ♦ NH,' CX.NH.CH.Mc. j 
„ H: C1.C.H, NH.C(:NH).N!1.CN - NH,CH..Mc ; \ 
„ C, CU JI.NH,. CN.Nll.Cl : NTIr.NH CH.Me. ) 


C!.C,H,.XH.C:N r H 

ill 

1 

Me.CH XH.C NH 
(I! 


most probably title tu their conversitm into some 
active form in the system (cf., Schdnhofer 1 ami 
Hawking'*!. The latter tyj>e of antimalarials 
(higuanides) again form a class of comj»ounds whose 
structure is liable to much variation (c)., Hughes’ 
and as such their properties may also differ consider- 
ably. The most imjKirtant compound in this series 
is N'-p-ehlorophenyl-N'-iw-propyl higuanide (I) 
better known as ‘Taludrinc’’.* This lias been 
synthesized by Das Gupta, el al * virtually by inter- 
action of p-ehloro-phcnyl- and iso propvl-cyanamidcs 
in presence of ammonia (Process A). The other 
method of its preparation has been described by Curd 
and Rose T and this involves the condensation of p- 
chloro-phenyl cyanoguanidine with the base iso 
propylamine (Process lib An alternative process (C) 
would be the interaction of cyano- hc-propyl guani- 
dine with p-chloroanilinc. It would he a matter of 
considerable interest to study the difference in struc- 
ture and properties of the comi>oimd as obtained by 
«w»e or the other method. 


perlics of the higuanide salt as obtained by the 
different processes would he the subject of discussion 
iu subsequent study. 


« C. P. lUsr 

Bengal Immunity Research I ahoratorv, 

Calcutta, 3-6-47. 
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AND HOMOGENISING 
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1. It mixes while, it emulsifies. 

2. It agitates while il homogenises. 

3. It can mix and circulate in batch or 
can be used on a continuous process. 

4. Emulsification carried by thorough 
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STAINLESS STEEL MODEL: 

Container, Circulating Pipe, Valves 
made of stainless steel ; Rotors of special 
hardened steel. 


STANDARD CAPACITIES : - 
2, 5, 10, 25, 50 GALLONS. 

STANDARD MODEL 

Container of copper tinned inside. 
Circulating Pipe, Valves, etc. made of 
gunmetal and copper tinned inside and 
outside. Rotors of special hardened 
steel. • 


COMPLETE MOUNTED ON CAST IRON BASE PLATE , SUITABLE 

MOTOR WITH STARTER , PRESSURE GAUGE. 

■ . 

Manufactured by: 

HUNTER MACHINE CO„ LTD. 

k NITSHILL, GLASGOW. 

Sole Distributors for India : 

R A J-D ER-K A R & C O. 

Grams: TECHLAB HORNBY ROAD, FpRT, BOMBAY. Phone : 27304 
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HUGE STOCK 

FILTER PAPERS 

Available at cheaper rates than manufacturers. 

1. Whatman No. 42, 12.5 cm. ... ••• ... 4/8/- pkt. 

2. ft No. 4, 9 cm. ••• ... ... 1/- „ 

3. J. Green Analytical Filter Paper diam. ^2.5 cm. ... 3/2/- „ 

4. Agar Agar Filter Paper English 50 cm. ••• ... 10/- „ 

5. Filter Paper Hostlip or Green’s English diam. 50 cm. ... 6/4/- „ 

* . 1 2.5 cm. ••• 2/4/- 

QUANTITY DISCOUNT UPTO FIFTY PER CENT . • 

1 ASK FOR FULL DETAILS FROM 

e 

The Scientific Apparatus & Chemical Works Ltd. 


Civil Lines, AGRA * Branches: BOMBAY : DELHI 

a 


Importers, Manufacturers and Large Stockists of all kinds of 
CHEMICALS, SCIENTIFIC APPARATUS, CHARTS, SLIDES, MODELS 
AND OTHER LABORATORY REQUIREMENTS. 


Insist on | 
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An Ordinary to a Super Sensitive* 

MICRO 

Analytical balance at your Service 

« 

Warning! 

Look to the above Registered Tirade Mark* 
on your Instrument you buy. 

The GENERAL MANUFACTURING CO. i° E ®& 
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TOOL, ALLOY ano SPECIAL STEELS 


We have -pleasure in announcing that 
wt are now in a position to produce 
in our Steel Works at Jamshedpur a 
wide range of Tool, Alloy and Special 
Steels which are of the highest quality 
and an increasing use of which is in- 
dispensable for this country’s industrial 
development. 

• 

For assisting all users to pbtain the 
maximum service and satisfactory results 
by the use of these steels, we have a 
highly trained technical and servicing 
staff whose duties are to offer expert 
advice and guidance to our customers on 
the selection, handling, processing and 
heat-treatment of these steels. 

Among the important categories of 
quality steels we produce are High Speed 
Steels, Carbon and AJloy Steels for forg- 
ing, for fabrication of machine parts, 
for case hardening, - for tools and dies 
etc. and Stainless and Heat Resisting 
Steels in bar forms. 

THE TATA IRON & STEEL COMPANY, LIMITED. 

Head Saks Office : I02-A. CLIVE STREET. CALCUTTA. 
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PROMPT SUPPLY OF COMPLETE 
HOSPITAL & SCIENTIFIC EQUIP- 
MENTS AND GUARANTEED 
SATISFACTION. 

Messrs Hospital Supply Co. 

66-A, Colootolla Street, Calcutta. 


Dealers in 

SURGICAL & DENTAL INSTRUMENTS, 
HOSPITAL FURNITURE & SUNDRIES, 
SCIENTIFIC APPLIANCES, CHEMICALS 
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# Metal surface hardening • 

# Pre- heating of plastics 
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Indian Central Jute Committee. 
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Prof. N. N. Basu, M.Sc. 

& 

Prof. J. Chatterjee, M.Sc. 

First Published — 1936 Ninth Edition— 1946 

Vol. I. General Phytici, Heat 4k Light. 

x-f 480 Pages, 262 Figs, R«. 5/- 
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WE are trying our utmost to maintain supplies 
of essential scientific goods to our patrons un- 
interrupted. We have large stocks of laboratory 
apparatus, appliances and chemicals so 
.that proper selection may be made by all. 


c? 




For anything in lines mentioned below, please send your orders and enquiries to us 


BALANCES 


; Rough Weighing Balances, Analytical Balances, 
Weight boxes of various types etc., etc. 


THERMOMETERS 


: Thermometers, Centrigrade and Fahrenheit, of 
various ranges, Beckman’s Thermometers etc. 


GLASS GOODS 


Hollow glassware, Glass graduates, Special 
Glass Apparatus etc., etc. 


PHYSICAL APPARATUS ■. For teaching general physics, heat, light, elec- 
tricity etc., up to B.Sc. Standard, as well as 
special Apparatus. 

CHEMICALS & 

REAGENTS : Pure and Extra-pure Chemicals as well as 

special reagents for all types of work. Mineral 
Acids etc., etc. 


Bengal Chemical & Pharmaceutical Works, Ld. 

CALCUTTA BOMBAY 

OFFICE t P-2, MISSION ROW EXTENSION, CALCUTTA 
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TECHNICAL 

T E arc glad that the shadow east over the land 
by i>olitical dissensions has at last been lifted ; 
and we hope that the minds of our leaders will not 
be deflected, by internal quarrels, from efTectiyelv 
handling the tasks which are intended for our com- 
mon good. These tasks are more economic than 
political, and include those fulidamental changes 
which would raise the standard of living of the 
common man in India. Eighty per cent of our people 
live as medieval peasants on subsistence of agri- 
culture with its inevitable incidence of malnutrition, 
ignorance, disease, and even famine. A high 
official of the Department of Foreign Economic 
Administration in Washington is reported to have 
stated that if the 400 million country men of ours 
were to take a year’s holiday, they could be provided 
with their present requirements of food and service 
by six million American workers transported to India 
with modern tools of production. Here is obviously 
the weakest spot in our economy — the wealth that a 
man creates with his primitive skill and ancient tools 
is insignificant? compared with what a modern skilled 
worker can do with his up-to-date tools. In spite 
of what our Saintly Mahatma may say, the future 
belongs to those who know how to use machines as 
slaves and not ask hunian and animal muscles to 
bear the strain which machines can bear. Our men 
and women, even from humblest homes, arc, gifted 
with a natural intelligence which is equal to that of 
an average American. They have inherited that 
intelligence from ancestors who built a civilization 
in this land 2000 years ago, which was the wonder 
of the world at that time. It is the arduous task 
of our technical institutions to equip the workers of 
India with modern skill and modern tools, so that 
they can create enough wealth to enjoy a fuller and 
more satisfying life. 

Our country has got enough natural resources 
which area necessary for otrrfeehemes of^economic and 


EDUCATION 

• 

social betterment ; but these resources will have to 
be developed with the maximum visions intelligence 
and enterprise. Hence fully trained technical men 
hold the key position in all schemes of resource 
development. Wc cannot depend indefinitely on the 
import of foreign technical skill and industrial 
“know-how” to meet our demands. Indian indus- 
trialists know well how difficult and expensive it is 
to secure the service of really competent foreign 
technicians at the present time. It is also Well- 
known that in most cases, foreign technical experts 
have demanded not only exorbitant remuneration 
but also a controlling influence in the concerns for 
which their services were required ; and the Indian 
industrialists had often no option left but to accede 
to these demands. This is all the more reason that 
India should build up her higher technical force as 
speedily and expeditiously as possible! , 

The Russian planners realised very early that 
lack of technicians would be a bottleneck which 
would impede the progress of their schemes of 
resource development. They decided accordingly to 
train technical personnel on a gigantic scale. . For 
example, in the early twenties?* Prof. * Jotle Stared 
tire Physico-Technical Institute in Leningrad with 
a total personnel of three. He was asked by Lenin 
to collect promising young men from all parts of 
Russia who would be fed and trained at the cost of 
the State. There was no limitation of funds, hut 
the Institute must expand its activities at a geo- 
metrical rate of progression. By iggS* the institute 
had grown to immense size with 2000 teachers, 
students and workers. It is. the men and women 
from such institutes that have chiefly been the brains 
and executives of the Successive .five year plans which 
were put in operation in 1928. * 

The Indian delegates to the Empire Science 
CqnfeVenc6 ln July last year had Occasion to visit the 
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scientific v and tcchnial institutions of Great Britain ; 
and they were impressed by the strenuous attempts 
that were being made there to develop technological 
inani>ovver and resources to the limit of capacity. 
The United Kingdom has at its disposal a force of 
55,000 qualified scientists and technologists. It is 
estimated that the demand for these nien will 
increase to by iq55- Hence the universities 

«nd technical colleges were being pressed to produce 
at least 4000 competent technologists every year and 
undertake at government expense the necessary 
expansion. The professors, everywhere, were busy 
iu planning extensions of laboratories and workshops 
which were to be fitted with the most up-to-date 
equipment and apparatus. They were not worried 
about funds— the Labour Government would see to 
that — but they were rather worried about competent 
young collaborators coming forward in sufficient 
numbers to help them in their work. 

I11 India, those who have to manage technical 
institutions are worried equally about funds and com- 
petent teachers. One of the editors had three years 
ago a S.O.S. call from the vice-chancellor of a 
neighbouring university, as a result of which lie had 
to surrender to him his teacher in Chemical Engineer- 
ing on seven days’ notice ; and a week ago, the vice- 
chancellor of another university came to his house and 
pressed him to repeat the same performance for his 
benefit. We are afraid, these difficulties about secur- 
ing proper staff for our technical institutions will 
continue if a proper scheme for the training of such 
teachers is not taken in hand immediately. The 
Government of India have appointed a Committee to 
review the work that has been done for the training 
■of scholars in overseas institutions. We should 
strongly tycoinmend to this committee that this prob- 
lem of training of teachers who would hold responsible 
IMisilioas in technological institutions should be care- 
fully examined, and immediate steps be taken to 
lcmedy the situation. 

In countries which have come out of this war 
with their political system fairly intact, it is uni- 
versally felt that no expenditure of public funds can 
be too high which aims at training men of science 
and technology in sufficient numbers for successful 
execution of the post-war plans of development. We 
% hopc that the Central and Provincial Governments in 
India cvill have the vision to adopt a similar attitude. 
Sd far as higher technical education is concerned, the 
All-India Council of Technical Education at its recent 
meeting in Bangalore took the view, that it was a 
subject of all-India importance and that the Central 
Government should take a large share ofdhe respon- 
sibility for maintaining these institutions on an 
effiejetft basis ; they have therefore recommended that 
gran1$ should be given direct by the Central Govern- 


ment to those institutions who fulfil the following 
conditions : 

hi) The Institution must adopt a minimum 
standard salary scale for teachers — the 
scale to be laid down by the Council after 
taking into consideration the recommen- 
dations of the Central Advisory Board of 
Education and of the Pay Commission in 
this matter. 

(t>) The Institution must maintain a minimum 
standard of education as may be laid 
down by the Council. 

It) In the yiatter of appointment of teaching 
staff the Institution must arrange to asso- 
ciate with Selection Committees indepen- 
dent experts in the subjects concerned to 
the satisfaction of the Council. 

(J) The Institution must agree to periodical 
inspections by the Council’s authorised 
representative and render him' every assis- 
tance to enable him to report w hctlicr the 
conditions laid down above are being 
complied with. 

It also augurs Veil for the future, that the All- 
India Council of Technical Education are strongly 
in favour of central planning and control of higher 
technical education. 

This Council is at present a purely advisory 
IkmIv. They have not yet been vested with any 
administrative power because of objection from Pro- 
vinces and States. In welcoming the Council at 
Bangalore, the Dewan of Mysore, however, expressed 
the hope that this Council would before long be 
endowed with executive powers and that all parts 
of India would look to it in all matters relating to 
development of technological education. This view 
was endorsed unanimously by the Council at its 
Bangalore meeting which was attended, among 
others, by the Hon’ble Ministers ,of Education 
from Bengal and Sind ; and recommendations are 
being made to Central Government accordingly. It 
was generally felt that the interests of higher 
technical education would be better looked after by 
an all-India autonomous organisation than by the 
Education Departments of Central and Provincial 
Governments who would be primarily concerned in 
the near future in organising a national system of • 
universal basic and secondary education. 

It is well to recognize that though we have in 
our midst a large number of capable men who have 
considerable knowledge of the general principles of 
science, we are extremely deficient in men ‘who are 
familiar with the “know-how” of an industrial pro- 
cess. A qualified technologist should combine the 
knowledge of general scientific principles with their 
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special application to particular problem of produc- 
tion ami utilisation. The All-India Council of 
Technical Education is naturally anxious to devise 
means for arranging adequate practical training 
facilities for technological students. In order that 
the practical training imparted in industrial establish- 
ments may be really useful, the Council feels, that 
it is necessary to attach liaison officers to approved 
industrial establishments, for the co-ordination and 
supervision of training programmes, and also to give 
remuneration to some of the staff in such establish- 
ments, jtfho would Ik- directly concerned with 
imparting of actual training. It has recommended 
that the Government of India, should compile a list 
of suitable factories where students may have a 
reasonable chance of receiving adequate training 
facilities. On receipt of this information, the 
Council will consider whether such practical train- 
ing facilities cannot be shared by all institutions 
throughout the country by staggering the period of 
training and whether it will be desirable to approach 
suitable factories with such a proposal. We arc sure 
that if this arrangement materialises it will bfc of 
considerable help to the principals of institutions in 
providing practical training for their students. 

If we are short of technologists who are familiar 
with the industrial “know-how”, we are still more- 
short of men of ability who arc capable of research 
and applying the results of research to resource- 
development. It is only very rarely that Indian 
industrialists take a long view of things. They are- 
gene-rally satisfied ‘with running their plant in 
accordance with instructions received from foreign 
makers at the time of purchasing the plant. This 
attitude is however, changing in view of the insuper- 
able- difficulties in the way of importing machine- 
tools and industrial plants. We hope that these- 
difficulties will prove a blessing in disguise ; and 
that befofc long, our industrialists and political 
leaders will realise that they cannot build prosperity 
only on borrowed knowledge, “that the nation which 
will enjoy the benefits of science in the day-to-day 
progress of its industries is the nation which habi- 
tually applied to them scientific method and scientific 


knowledge ; and it is that nation which wjll be able 
to seize the advantages of the more spectacular 
achievements of science in its economic life.” Know- 
ledge is i>ouvr, but it is w ielded by those who make 
early and rapid use of it in close contact with men 
who have created such knowledge. This is the lesson 
of recent history, and wc should, do well not to for- 
get this lesson in developing our national life. Any 
proposal to provide facilities for postgraduate study 
and researcli in our technological institutions should 
receive ^ur warmest support. 

In the scheme of things to come, industries will 
he rftn in India by competent managers and not by 
financiers. It will Ik wise to anticipate that change 
and include in our Technical Colleges provision for 
management studies, so that teelufical men who aspire 
to {Kisitions of engineer-managers, may acquire early 
jn their career the knowledge and training which 
would fit fhein for executive responsibility. We are 
glad to note that Government in the Department of 
Labour have appointed a committee which is examin- 
ing the whole problem ; their recommendations, wo 
hope, will be of a far-reaching character and will make 
possible the rapid production of a cadre of able men 
wlio would form the core of management of our 
national enterprises and probably also of private 
enterprises. 

It is heartening to note that the Hon ’big, the 
Defence Member, who will have considerable influence 
in shaping our future, should have made the following 
observation in his historic broadcast to the Nation on 
3 rd June : “We are poor, let us not forget that 
we have no apology to let poverty to continue to- 
afflict our people, now that we shall be masters of 
our own affairs ; we have tasks, big and small, of 
reconstruction on our hands ; our people have many 
needs that have lingered unmet for year#. Let us. 
settle down to meet these needs and relieve the dis- 
tress that haunts us. I,et us grow above petty 
outlooks and work together to put our country on the 
way to greatness that certainly belongs to it. Above 
all, let us not lay a price on wliat is price-less — the- 
williug surrender of onr best for* the common goo<^ of 
us all.” May we all work up to this ideal! 
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ONLY THEN SHALL WE FIND COURAGE* 

.1 LHHRT EINSTEIN 


T4/f ANY persons have inquired concerning a recent 

i a nc of mine that ‘a new tvj>e of thinking 
Is essential if mankind is to survive an<l move to 
higher levels.’ 

Often in evolutionary processes a species must 
adapt to new conditions in order to survive? Today 
the atomic bomb has altered profoundly the nature 
of the world as we know it, and the human race 
consequently finds itself in a new habitat to which 
it must adapt its thinking. 

In the light of new knowledge, a world authority 
and an eventual world state are not just desirable 
in the name of brotherhood, they are necessary for 
survival. lit previous ages a nation’s life and culture, 
could be protected to some extent by the growth of 
armies in national competition. Today we must 
abandon competition and secure co-operation. This 
must be the central fact in all our considerations of 
international affairs ; otherwise we face certain 
disaster. Past thinking and methods did not prevent 
world wars. Future thinking must prevent wars. 

Modern war, the bomb, and other discoveries 
present us with revolutionary circumstances. Never 
before was it possible for any nation to make war on 
another without sending armies across borders. Now 
with rockets and atomic bombs no centre of popula- 
tion on the earth's surface is secure from surprise 
destruction in a single attack. 

America has a temporary superiority in arma- 
ment, but it is certain that we have no lasting secret. 
What Haiti re tells one group of men, she will tell 
in time to uny group interested and patient enough 
Uj asking the questions. Hut our temporary supe- 
riority gives this nation the tremendous responsi- 
bility of leading mankind’s effort to surmount the 
crisis. 

Being an ingenious people, Americans find it 
hard to believe there is no foreseeable defense against 
atomic bombs. But this is a basic fact. Scientists 
do not even know of any field which promises us 
any ho|>c of adequate defence. The military-minded 
cling to old methods of thinking- and one Army 
> department lias been surveying possibilities of going 
underground H and in wartime placing factories in 
places like Mammoth Cave. Others speak of dis- 
persing our population centres into ‘linear’ or 
’ ribbon’ cities. 

Reasonable men with these new facts to consider 
aefuse to contemplate a future in which* our culture 

* From The Sew York Times Magazine. 


would attempt to survive in ribbons or in under- 
ground tombs. Neither is there reassurance in pro- 
I*osals to keep a hundred thousand men alert along 
the coasts scanning the sky with radar. There is 
no radar defense against the V-2, and should a 
‘defense’ be developed after years of research, it is 
not humanly possible for any defense to he perfect. 
Should one rocket with atomic warhead strike 
Minneapolis, thAt city would look almost exactly 
like Nagasaki. Rifle bullets kill men, but atomic 
bombs kill cities. A tank is a defence against a 
bullet but there is n<> defence in science against the 
weapon which can destroy civilization. 

Our defence is not in armaments, nor in science, 
nor in going underground. Our defence is in law 
and order. 

Henceforth, every nation’s foreign policy must 
be judged at every point by one consideration : does 
it lead us to a world t>f law and order or does it lead 
us back towards anarcliv and death? I do not 

n 

believe that wo can prepare for war and at tile same 
time prepare for a world community. When 
humanity holds in its hand the weapon with which 
it can commit suicide, I believe that to put more 
power into the gun is to increase the probability of 
disaster. 

Remembering that our main consideration is to 
avoid this disaster, lei us briefly consider inter- 
national relations in the world today, and start with 
America. The war which began with Germany 
using weapons of unprecedented frightfulness against 
women and children ended with the United States 
using a supreme weapon killing thousands at one 
blow. 

f- 

‘ Many persons in other countries now look on 
America w ith great suspicion, not only for the bomb 
but because they fear she will become imperialistic. 
Before the recent turn in our policy I was sometimes 
not quite free from such fears myself. 

Others might not fear Americans if they knew 
us as we know one another, honest and sober and 
neighbours. But in other countries they know 
that a sober nation can become drunk with victory. 

We arc still making bombs and the bombs are 
making hate and suspicion. We are keeping secrets 
and secrets breed distrust. I. do not say we should 
now turn the secret of the bomb loose in the world, 
but are we ardently seeking a world in which there 
will be no need for bombs or secrets, a world in 
which science and men will be free? 
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While we distrust Russia's secrecy and she dis- 
trusts ours, we walk together to certain doom. 

The United Nations is the only instrument we 
have to work with in our struggle to achieve some- 
thing better. But we have used U. N. and U. N. 
form, and procedure to outvote the Russians on some 
occasions when the Russians were right. Yes, I do 
not think it is possible for any nation to be right all 
the time or wrong all the time. In all negotiations, 
whether over Spain, Argentina, .Palestine, food or 
atomic energy, so long as we rely on procedure and 
keep the threat of military power, we are attempting 
to use old methods in a world which is changed 
for ever. • 

No one gainsays that the United Nations Organi- 
zation at times gives great evidence of eventually 
justifying the desparate hope that millions liave in 
it. But time is not given to us in solving the 
jproblcms science and war have brought. Powerful 
forces in the political world arc moving swiftly 
toward crisis. When we look back to the end of the 
war — it seems ten years ago ! Many leaders express 
well the need for world* authority and an eventual 
world government, but actual planning and action 
to this end liave been appallingly slow. 

Private organizations anticipate the fulure, but 
government agencies seem to live in the past. In 
working away from nationalism toward a supra- 
nationalism, for example, it is obvious that the 
national spirit will survive longer in armies than 
anywhere else. This* might be tempered in the 
United Nations military forces by mixing the various 
units together, but certainly not by keeping a Russian 
unit intact side by side with an intact American 
unit, with the usual inter-unit competition added to 
the national spirit of the soldiers in this world 
enforcement army. But if the military staffs of the 
U. N. arc working out concrete proposals along these 
lines, for a true # internationally minded force, I have 
yet to read of it. 

Similarly, we ate plagued iu the present world 
councils over the question of representation. It 
does not seem fair to some, fot example, that each 
small Latin-American nation should have a vote while 
much larger nations are also limited to one vote. 
On the other hand, representation on a population 
basis may seem unfair to the highly developed 
states, because surely great masses of ignorant, back- 
ward peoples should not carry as much voice in the 
complicated technology of our world as those with 
greater experience. 

These and a hundred other questions concerning 
the desirable evolution of the world seem to be getting 
very little attention. Meanwhile^ ljieh high in gov- 
ernment propose defence or war measures which 
would not only compel us to live in a universal 
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atmosphere of fear but would* cost untold billions of 
dollars anti ultimately destroy our American free 
way of life — even before a war. 

To retain even a temporary total security in an 
age of total war, government will have to secure total 
control. Restrictive measures will be required by 
the necessities of the situation, not through the con- 
spiracy of wilful men. Starting with the fantastic 
guardianship now imposed on innocent physics 
professors, outmoded thinkers will insidiously change 
men's lives more completely than did Hitler, for the 
forces .behind them will !>c more compelling. 

Before the raid on Hiroshima, leading physicists 
urged the War Department not to use the bomb 
against defenceless women and children. The war 
could have been won without it. The decision was 
made in consideration of possible future loss of 
American lives— and now we have to consider pos- 
sible loss in future atomic bombings of millions of 
lives. The American decision may have been a fatal 
error, for men accustom themselves to thinking a 
weapon which was used once can be used again. 

Had we shown other nations the test explosion 
at Alamogordo, New Mexico, we could have used 
it as an education for new ideas. It would have been 
an impressive and favourable moment to make con- 
sidered proposals for world order to end war. Qur 
renunciation of this weapon as too terrible to use 
would have carried great weight in negotiations and 
made convincing our sincerity in asking other nations 
for a binding partnership to develop these newly 
unleashed powers for good. 

The old type of thinking can raise a thousand 
objections of ‘realism’ against this simplicity. But 
such thought ignores the psychological realities. All 
men fear atomic war. All men hope for # benefita 
from these new powers. Between the realities of 
man’s true desires and the realities of man’s danger f 
what are the obsolete ‘realities* of protocol and 
military protection? 

During the war many persons fell out of the 
habit of doing, their own thinking, for many had tp 
do simply what they were told to do. Today lack of 
interest would be a great error, for there is much 
the average man can do about this danger. 

This nation held a great debate concerning the 
menace of the Axis, and again today we treed a great 
chain reaction of awareness and communication. 
Current proposals should be discussed ill the light of 
the basic facts, in every newspaper, in schools, 
churches, in town meetings, in private conversations, 
and neighbour to neighbour. Merely reading About 
the bomb promotes knowledge in the mind, but only 
talk between men promotes feelings in the heart. 

Not even scientists completely understand atomic 
energy, for each man's knowledge is incomplefe. 
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Few men have ever sc'en the bomb. But all men if 
told a few facts can understand that this bomb and 
the danger of war is a very real ‘ thing, and not 
something far away. It directly concerns every 
person in the civilized world. We cannot leave it 
to generals, senators, and diplomats to work out a 
solution over a period of generations. Perhaps live 
years from now several nations will have made bombs 
and it will be too late to avoid disaster. 

Ignoring the realities of faith, good-will and 
honesty in seeking a solution, we place too lfitich faith 
in legalisms, treaties, and mechanisms. Wo, must 
begin through the U. N. Atomic Energy Commission 
to work for binding agreement, but America's deci- 
sion will not be, made over a table in the United 
Nations. Our representatives in New York, in 
Paris, or in Moscow depend ultimately on decisions 
made in the village square. • 

To the village square we must carry the facts 
of atomic energy. From there must come America’s 
voice. 

This belief of physicists prompted our formation 
of the Emergenncy Committee of Atomic Scientists, 
with headquarters at Princeton, N. J., to make pos- 
sible a great national campaign for, education on these 


issues. Detailed planning for world security will be 
easier when negotiators arc assured of public under- 
standing of our dilemmas. 

Then our American proposals will be not merely 
documents about machinery, the dull, dry statements 
of a government to other governments, but the 
emlsidiment of a message to humanity from a nation 
of human beings. 

Science has brought forth this danger, but the 
real problem is in the minds and hearts of men. We 
w ill not change the hearts of other men by 
mechanism, but by changing our hearts and speaking 
bruvelv. 

* 

\W must he generous in giving to the world the 
knowledge we have of the forces of nature, after 

establishing safeguards against abuse. 

« 

We must be not merely willing but actively 
eager to submit ourselves to binding authority ncces- 
sarv for world securitv. 

«• 

W e must realize we cannot simultaneously plan 
for war and peace. 

When we are clear in heart and mind— only 
then shall we liyd courage to surmount the fear 
which haunts the world. 


ENGINEERING AND INDUSTRIAL DEVELOPMENTS IN RUSSIA 

S. K. GHASWALA 
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rpHlv Russian Academy of Sciences celebrated its 
' " 2.10th anniversary at Moscow and Leningrad in 

"^une, 1045 1 . During that period scientists of many 
tuitions were invited to see for themselves the vast 
technical, and engineering developments of that 
country. These developments, which have come to 
light through various Russian technical journals as' 
well as through the impressions gained by some of 
the responsible engineers who visited that country, 
are recorded briefly in this article. The present 
digest mainly deals with, the electricity supply 
industry in {Soviet Russia, and the industrial 

development in the Urals. 

% 

Electricity Scci-ly Industry 5 

In 1920 the first steps were taken to ensure an 
organic and homogeneous development for the 
‘supply of electricity as part of the fir^t five year 
plans according to which agricultural Russia was to 
be transformed into an agro-industrial State. Since 


then gradually, the production of electricity soared' 
up, so that at present, Russia produpes over 50 
milliard kwh of electrical energy as compared with, 
only i?e milliard kwh in iqi8 ; and* consumes about 
800 kwh per head i>er annum. The' success of this 
planning which may well be worthwhile for this- 
country to study, is attributed to the following five 
main principles. 

(/) The highest efficiency is obtained by consi- 
dering the electricity producer and consumer as re- 
presenting only one unit. Thus the planning of the 
Dneprostraj power station was carried out together 
with the planning of the industrial w’orks which were 
to consume the output of that station. 

(11) Emphasis is laid on the utilization of local 
low grade fuels, and power stations are built directly 
near such deposits. Thus at Gorki (Nijni Novgorod), 
the largest peat firing station in the world (204 imvj 
was built, firing peat of 3,500 keal/kg and of 25% 
moisture content. * 
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(Hi) Efficient power supply should be from a 
combination of electricity and steam, — a principle 
adopted by Russia for over 25% of its large stations. 

(iv) Highest possible use of water power is neces- 
sary for industrial economy, as is exemplified in the 
large water jaiwer stations constructed at Volkhov, 
Svir, and Dnieper, some of which are the biggest of 
their kind in existence. 

(v) The creation of a unified high tension trans- 
mission system for the whole country. 

The electricity supply undertakings are divided 
in Russia, into four groups. The first and the most 
important groups comprise the large district power 
stations which account for nearly 7$% of the total 
installed capacity of the country, and are under the 
jurisdiction of the Ministry of Electricity Supply. 
The other three groups, accounting for the remain- 
ing 25 Vo comprise the municipal stations, under 
4 he Ministry for Municipal Affairs, rural stations, 
under the Ministry for Agriculture and the industrial 
power stations. Although these four groups are 
under four different Ministries, the planning for all 
of them is carried out by a central planning com- 
mission. Each supply undertaking, headed by a 
manager, is given a definite task; by the regional 
managing office, which must be fulfilled under any 
conditions. This task is usually defined by : definite 
load curve ; maximum permissible cost per unit ; 
maximum fuel consumption per kwh ; wages per 
kwh, and house consumption. These tasks are not 
definitely fixed hut are continuously being checked 
and revised to ensure the highest level of efficiency 
in the supply and production of electricity. 

Industry in the Urals® 

Prior to the outbreak of World War II, a good 
deal of prospecting was carried out in the Chkalov 
region, which occupies a large part of the Southern 
Urals and the Cnspian lowland. As a result of this, 
deposits of gold* oil, coal, shale, nickel, copper and 
iron-ore have been brought to light, and extensive 
industrial works built up around them. Oil extrac- 
tion commenced in 193S near Buguruslan, which now 
produces oil, eight times its initial volume. A year 
later the sulphur and copper works at Mednogorsk 
and the nickel works at Orsk were put into opera- 
tion. A modern meat-packing plant and an oil- 
rtfinery which receives oil from Guryev on the 
Caspian shore along a 500 mile pipe line has been 
built in Orsk. The Orskklialilov iron and steel mills 
now under construction will use iron-ore discovered 
near Orsk in 1931. These mills which will produce 
natural allbys of high grade pig-iron and rolled 
metal, will consist of four coking batteries, four 
blast furnaces, seven open hearth furnaces, three 
bessemer cqpverters, a blooming mill, a powerful 


rolling mill and a power station. A large Reservoir 
and a 30,000 k\v power station arc built on the Ural 
river to ‘feed these mills, which when completed will 
produce iron and steel in quantities equal to that pro- 
duced in the whole of* the Urals during the Tsarist 
period. 

The Chkalov region is developing into a 
machine-building centre also. The Kuibyshev plant 
was built in Btiztiluk during this war. This plant 
will be expanded during the coming 5 years by the 
addition *>f a forge shop, foundry and assembly 
shops., Buzuluk will also receive a new plant for 
producing machinery for the Ministry of Food In- 
dustry. .The significance and importance of the 
region’s industry increased during Jhe war. During 
the last 5 years, 53 new enterprises have been built 
up which lias resulted in an increase in the number 
of industrial workers by over 200 per cent, while 
the actual output is some 32 times the 1913 volume 
of production. Among the other large engineering 
undertakings, mention may he made of the extension 
and reconstruction of the Orenburg Railway. New 
lines are proposed to be built from Sara to Magni- 
togorsk, and from Chkalov to Ishinibai, eu route to 
Ufa, capital of Bashkiria. Double tracking will be 
laid on a considerable section of the east of Orsk 
and the Kuibyshev — Magnitogorsk Railway will 
cross the Chkalov region which will he converted 
into one of the most important industrial centres of 
Soviet Russia. A wide ’ programme of construction 
of hydro-electric plants is also being contemplated. 
In fact, even before the war, the power output in the 
Uzbek Republic was too times more than what it 
was in the pre-revolutionary days. In addition to a 
large number of small plants, six large installations 
have been put up, while others are under construc- 
tion, of which the Forkhad plant now going up on 
Syr-Darya is one of the largest in U.S.S.R. 

General Engineering Developments 

* 

Apart from these industrial enterprises the 
various developments taking place at the several 
technical institutes in Russia are also highly com- 
mendable. Thus the All-Union Thermo-Technical 
Institute, Moscow, has developed a novel electric 
system of automatic boiler control which being fully 
electric requires no special source of energy for its 
operation . 4 The use of a small electric current further 
enhances its value. By the employment* of mercury 
contactors it is possible to dispense with the usual 
relays and solenoid arrangement. The first full-size 
pneumatic mill has also been designed, and put into 
operation by tjiis Institute . 4 Among the other attain- 
ments, the development of a new high-coercive alloy 
“Magnico”, promises to revolutionize the field of 
electrical engineering appliances, such as ‘magnets. 
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electric * generators,* etc. This new alloy which 
contains 24 per cent cobalt and is magnetically 
treated, possesses exceptionally high magnetic quali- 
ties, its magnetic energy being 200,000 ergs per eu. 
cm,, i.e., four times that of ,‘Alnico” (25% Ni, 15% 
Al), and 22 times that of ordinary 3% chromium 
steel, Besides thiA, it has a very high coercive force 
of 580 ( tarsted ; rwidual induction of 13,300 Causs ; 
a relative weight [>cr unit of energy equal to only 
r/22 of the Cr-Stecl and % of "Alnico"; and an 
optimum ratio of length to cross section As 3. 

The other im;>ortant problems in the field of 
engineering and applied science which are being 
tackled by the Union, arc the investigations on 
the problems of flamelcss combustion carried out at 
the Zhukovsky Central Aero- Hydrodynamic Insti- 
tute, Moscow 7 , and the shape of flames near walls'; 
the development of surface hardened tools by high- 
frequency induction at the Gorki Automobile 
works"; the evolution of experimental methods for 
determining the frictional torque at the gimhal 
trunnioues of a gyroscope as well as the study of 
the mechanism of the gyroscope in eardanic suspen- 
sion*"; and the study of the complex hydrodynamic 
theory of heat-exchange and diffusion in turbulent 
gas flow in pipes. 11 

The outstanding importance of Russian develop- 
ments id appropriately brought out by the aims of 
the 5 year programme, laid down in the "Law on the 


Five-Year Plan, 1946-1950" which was adopted by 
the Supreme Soviet of the U.S.S.R. on March 18, 
1946. According to this official document the aim 
of the Soviet Union is the . . overtaking and 
outstripping the principal capitalist countries eco- 
nomically, i.r., with respect to the volume of indus- 
trial output per head of the population." Russia, 
with its 180,000,0 00 people has set the goal for 
advanced research and development, and the lead 
taken by ltcr in the various fields of engineering and 
technology may well form a good example for 
nations like India to follow. 
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SANKAR BALKRISHNA DIXIT : 

A GREAT INDIAN SAVANT OF THE LAST CENTURY 

R. S. DIXIT* 
and 

K. R. DIXIT 

HOYM, INSTlTVTR OK SCIF.NCK, BOM1IVY 


JT is an event of a very, very rare occurrence for 
a mere village primary school teacher to study 
English, pass the Matriculation Examination and 
then to pursue the study of astronomy and mathc- 


* Die senior author is the son of the savant, ami 
resides at 253, Tfiakwadi, Poona 2, and the junior author is 
the grandson, and now senior professor of physics, at the 
Royal Institute of Science, Bombay. The tfrticte has been 
written at the request of the editors of Science and Culture 
A styirt account of S. B. Dixit's Magnum Opum on ancient 
Indian Astronomy will appear in a later issue of Science 
and C ulture. 


matics after doing his day’s duty as a teacher in a 
school for his livelihood, learn French also in the 
interest of his study and write an important pioneer- 
ing work on ancient astronomy, involving valuable 
historical and astronomical research. 

1 he late Sankar Balkrishna Dixit was such a per- 
sonage. Born at Murad, a sea-shore village in the 
district of Ratnagiri in the Province of feombay in 
1853, he was brought up in his poor Brahmin family 
in a purely village atmosphere for the first 16 years of 
his life. White studying in the Primary School at 
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"Murad, he learnt Ainarkosh, the great Sanskrit 
Lexicon, some Sanskrit Kflvys, ksumudi (grammar) 
and also attained some Vedic lore, then considered 
necessary in a Brahmin family. On the completion 
of his primary education at Murad he migrated to 
Dapoli, a taluka town near . his native place and 
maintained himself by serving as an apprentice in 
the Civil Court, and learnt a little English during 
the two years of his stay there. But he soon found 
that lx>tii the things could not go on smoothly 
as he had to give his whole time to the Civil Court 
for maintenance. He, therefore, left the place in 
i«S;o, went to Poona, appeared for the competitive 
examination for admission to the Primary Teachers’ 
Training College in which he was sttcessful with a 
high position. At Poona he underwent a course of 
three years’ training. While studying % at the 
Training College he also attended a private English 
Class in the morning. On obtaining the highest 
certificate of the Primary Teachers’ Training he 



SANKAR BU.KR1SHXA DlXlT 


was appointed Head Master of the full Primary 
School in the village of Revadanda in Colaba 
District in 1S73. Six years later he was transferred 
as Head Master of the Primary School at Thana 
near Bombay where he worked for two years. In 
1882 he was transferred to Barsi, a Taluka town 
in Sholajjur District, as an assistant in the Govern- 
ment Middle English School, where he worked till 
the end of 1889. He was then posted as an assistant 
in the Government Training School for primary 

3 * 


teachers at Dhulia in Khaudesh distrjft. He 
served at Dhulia till 1894 when he was appointed 
as an assistant -in the Government Training College 
for Primary Teachers at Poona, the very Institution 
in which he had studied in his early days. He 
served in this college till his death in April, 1898 
at the early age of 45. This is iji short the account 
of his education and government service as a 
teacher. While in the education department his pay 
ranged from Rs. 25/- to Rs. 75/- p.m. 

As a teacher Mr Dixit’s reputation stood high. 
In the annual report about the progress of the 
Province of Bombay in Education, during 1989*99, 
published by the Director of Public Instruction, a 
special mention about him was made as follows 
“By the death 'of Mr S. B. Dix*t, the Department 
has lost a hard-working and conscientious teacher.” 

His methods of teaching were sound and were 
always adopted with due consideration of the capa- 
city of the students. He often visited the hostels 
attached to the Training College at Dhulia and at 
Poona, and at night, especially when the sky was 
clear, with a view to getting his students acquainted 
w ith the stars and planets with the aid of the College 
Telescope. He never aimed at drilling his students 
merely from the examination point of view, but 
always aimed at development of their culture, charac- 
ter and usefulness to the large village public anfong 
whom they had to pass their future life. His 
students still remember the earnest advice he always 
gave them when they were going out to work as 
teachers after their examination as to the aims and 
objects they should place before them while doing 
their work and as to how they could be serviceable 
to the public at large. 

Dixit's Pionkkrino Work 

It was, however, as an astronomer, a mathe- 
matician and as a pioneer research worker in fixing 
dates of past events that the late Mr. S. B. Dixit 
attained reputation not only in Maharashtra but in 
tlie whole of India. Had lie written his celebrated 
book, which was his life’s work, viz., the “ History 
o j Indian Astronomy ” in English, he would have 
even obtained world-wide reputation. . 

In the introduction of this book written in his 
mother tongue, Marathi, Mr Dixit has stated how he 
betook himself to the- study of astronomy. From 
his boyhood he had a liking for reading newspapers 
and had also cultivated a habit of general reading. 
He also used to write occasionally in the “ Native 
Opinion ”, a weekly published in Bombay in his days 
and also in the ” Arunodayc?’ of Tliana.-. About 1S80 
there was a* controversy going on in the newspapers 
published in Maharashtra about the Panchangas or 
Indian almanacs. These did not take into account 
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the precession of the e<yuinoxes and predicted things 
which cotikl not be actually observed in the skies. 
Mr Dixit's attention was first drawn to this con- 
troversy through the newspapers and through it to 
the study of Indian Astronomy. Naturally he began 
a close study of old astronomical works and himself 
being of a critical mind examined each work with 
minute scrutiny, assessed the real worth of each, 
paying due attention as to which work was written 
first and which came afterwards. This naturally 
infused in him an earnest desire and inclination 
for the study of the growth and development of 
Indian Astronomy and the result was the writing of 
the " Histoiy of Indian Astronomy" which, as stated 
above, was In's life's work, written merely out of his 
love of labour and* study. » 

Tiimkk Astronomical Works 

Mr Dixit wrote in all three books on subjects 
tela ted to Astronomy, viz., (l) “ Jyotirvilasa ’’ or as 
it is jHipularlv called “Entertainment for two Ghati- 
kas or three quarters of an hour at night", 
(2) " History of Indian Astronomy" and (3) “ The 
Indian Cahndar", A summary of what is contained 
in these Ixioks is given below. 

(1) “ jyotiivilasa " is a popular book on astronomy 
written mainly for the general reader. Ft is just 
like Jeans' popular works on heavenly bodies. The 
language of the book is so charming and attractive 
that extracts from the book or even some occasional 
chapters are often given in school readers in 
Marathi language, with a view to placing before the 
young pupils samples of good language. The Univer- 
sity of Bombay also prescribes this l>ook frequently 
as a text-book in the Marathi language. This book 
is translated in other Indian languages and is being 
revised at present by the authors of this article 
tyith a view to bringing the information up to date. 

(2) The hharatiya Jyohs-Shasha or the 'History 
of Indian Astronomy' traces the development and 
growth of astronomy in India from the Vcdic period 
down to the author's time in 525 pages of demi- 
ottavo size in Marathi. To achieve this objective, 
Mr Dixit had to read critically over a thousand books 
including the Vedas, the H rah mams , the Vpanishads , 
and other books in English and French. Hundreds of 
quotations from the Vedas and other Sanskrit works 

i are cited in this book to prove the statements made 
and Mr Dixi^ says in the preface that lie has given 
only such quotations and made such statements as 
were verified by him and that he has not relied on 
secondhand references. As occasion arose lie cal- 
culated the time or the date w hen a particular w ork 
was written, and has also stated that Mathematical 
calculations required in the book have been made by 
lorn. % Being thus an epoch-making work, historically 


imjKjrtant from the point of view* of original research, 
a summary of its contents will be given in separate 
articles. 

(3} The Indian Calendar . — This book with its 
elaborate and numerous chronological tables was 
written in 1896 by Mr S. B. Dixit and Mr Robert 
Sewell, I.C.S. European and Indian Scholars 
engaged in antiquarian research found it very diffi- 
cult to convert Hindu and Muhannnedau dates 
occurring in Inscriptions, Copper Plates, Sanads, etc. 
into A. I), dates and vice versa. It was, therefore, 
mainly designed for the use of those engaged in the 
decipherment of Indian Inscriptions and compilation 
of Indian History. Incidentally it can be successfully 
used in Courts of Justice and Government Offices in 
India, since documents bearing dates prior to those 
given in any of the existing printed almanacs, are 
often produced as evidence of title and by making 
use of the Tables given in "The Indian Calendar" 
the Courts and Government Offices had at hand 
ready means for verifying the authenticity <>f the 
dates given in these documents. .As the authors 
say’ in the fust paragraph, , their chief objects in 
publishing the big volume are mainly three : — first, 
to provide simple methods for converting any Indian 
date— Limi-Solar or Solar — falling between the years 
A. I). 300 and A. IX 1000 into its equivalent A. I). date 
and vice versa and for finding the week day corre- 
sponding to any such date ; secondly, to enable a 
speedy calculation to be made for the determination 
of tlie remaining three of the five principal elements 
or Angas of an Indian ’PanChanga, namely the 
Nakshatra, Yoga and Karan at any moment of any 
given date during the above period of 1600 years, and 
thirdly to provide an easy process for the verification 
of Indian dates falling in the above period. With 
a view to enabling even an ordinary person to make 
a correct use of the Tables given in the Volume, 
the nature of the Indian Calendar together with its 
contents is amply and carefully explained in Part I 
of the book. Detailed accounts of the various F.ras, 
namely, the Vikrama Era, Saka Era, the Bengali 
Era, the Gupta Era, the Kollum or Parashuram Era 
and other Eras are given in Part II mentioning the 
various provinces in which these are followed. 
Parts III and IV give a very detailed description and 
explanation of all the tables showing the way in 
which these are to be used with numerous 
examples of conversion of any date in any Indian 
Era into its A.D. equivalent and vice versa . I11 

Part V detailed information about the Muhammcdan 
Calendar is also given. Out of the 16 tables given 
in this book table I, extending over a huudred pages, 
is the principal one. The data in this table forms 
the basis of all calculations to be made for conver- 
sion of dates. The concurrent years of the principal 
eras and the names of their Samvatsaras are given 
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in the first eight columns. .The next five columns 
give names of added or Adhika Lunar months for 
the years when these' occur, with the time of the 
[receding Saukranti and that of the succeeding 
Sankranti, expressed in Lunation Parts and Tithis. 
Similar information about suppressed or Kshaya 
months is also given, whenever they occur at 
intervals. Then follow eleven columns giving details 
about the commencement of lx>th the solar and luni- 
solar years, namely the Gregorian date and the name 
of the day of the week when the new year com- 
menced, with its time not only in Ghat is and Pa I as 
but also in hours and minutes, the Moon’s age in 
Lunation Parts and Tithi elapsed. It is the figures 
and dates given in the last eight columns which parti- 
cularly enable us to convert and verify Indian luni- 
solar dates. The figure-work in these columns was 
Y armed at by Mr S. 11. Dixit by making elaborate 
'calculations direct from Surya-Siddhanta. At the 
cud of the Hook is an Appendix with the necessary 
Tables extending over 40 pages prepared by Dr Robert 
Scliram, which makes it *easv for any one to ascertain 
the incidence, in time and place, of every Solar 
Eclipse occurring in India frftm A. I). 300 to 

A. I), iqoo. • 

Mr Dixit wrote occasionally in the Indian Anti- 
quary articles on astronomical topics. He also 
readily helped other European and Indian scholars 
in matters of determination of ancient dates, and 
particularly Dr J. E. .Fleet and Mr R. Sewell (mem- 
bers of the I.C.S.). In his obituary note, written by 
Dr Fleet in the Indian Antiquary after Mr Dixit’s 
death (Ind. Ant., 27, 1898, p. 194) he has gratefully 
acknowledged the help rendered while he was pre- 
paring his great Volume on the* Gupta Inscriptions 
and says that but for Mr Dixit’s help the much- 
vexed question of certain dates in the Gupta lira 


would never have l>een exactly and finally settled. 
In the wme note Dr Fleet states further that 'it wax 
a real pleasure to seek his aid because he had always 
in view the extension of knowledge and geuuine 
desire to remove the difficulties of others and had 
no concern with finding fault with the works done 
by others for personal exaltation. 

Mr Dixit also wrote two other important works 
outside the sphere of astronomy. The first of these 
is on the* geography of ancient India (from the begin- 
ning of the Vedic period up to 1000 A.D.), while 
the second is a translation or rather an adaptation of 
Max-Miiller’s four inq>ortant lectures on religion, 
called Dharma-Mimansa (An inquiry into religion). 
Mr Dixit also wrote some other books relatiug to his 
profession as a teacher. These were 'The theory and 
principles bf the different topics in Arithmetic' , 

‘ Physical Geography' , 'Essays on Grammar \ 

The chief ambition of his life was, as he has 
himself stated in his history of astronomy, to write 
a Karan work or rather a Siddhantic work by the 
help of which a Panchanga, which would be quite 
free from any error and would tally with what was 
actually observed in the sky, could be prepared. 
But the cruel hand of death cut short the span of his 
life at the early age of forty-five. 

In the enti. the writers: of this article would like to 
state that they are not asiionomcis and it may be that 
errors have crept in. They, however, felt that Mr Dtxlt's 
book, ‘liistoiy of Indian Astronomy’ should be translated 
in English. Unfortunately no competent person came for- 
ward to do this during the last fifty years that have elapsed 
since the publication of the book. Consequently Mr Dixit's 
great work probably remains unknown to many. The 
■writers as well as the Editors of ‘Scihnck and CPCftfttK* 
thought it desirable to write an introductory article like the 
present one. They hope and trust that a competent person 
would soon come forward and translate In English (he 
monumental wmk of the late Mi S. H. Dixit, • 
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Viunv Rant for the Preparation of Titanium 
# (100 EBS. PER mv) 

Procedure,— Commercial TiCl, is first purified by frac- 
tional distillation from (I) water which remains in the 
IwnJer and (2) silicon tetrachloride which collects in one 
bulb of the sfr&ctionatiag column. It is then led through 
pipe into a reaction chamber which is actually a cylindrical 


furnace bavin# a mild steel inner liody with an outer shelf 
of refractory bricks and heated to 800°C. by oil burners. 
At the Ixrttom of the reaction chamber is a mass of molten 
magnesium, the atmosphere of the chamber being of helium 
gas. The reaction is exothermic and yields a product of 
metallic titanium, magnesium chloride and leaves behold 
some unacted magnesium metal. The completion of 4he 
reaction is marked by; a fall in temperature to 45°C. at the 
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of the reaction vehtiel which i* the normal tempera* 
litre. The reaction product* are emptied into a reservoir 
where they are sided upon by water and dilate hydro- 
chloric acid dissolving magnesium chloride. The titanium 
metal is giound wet in n ball mill fitted with a screen and 
the product goes up a drag type of wet classifier which has 
an inclined screw type conveyer belt. A stream of water 
carries down the finer particles to a centrifuge, while the 
heavier ones arc pushed np along the belt and are finally 
discharged at the upper end to a bin whence they are 
returned to the ball mill. From the centrifuge, the crystals 
pas* through a drier and a magnetic separator, finally col- 
lecting in the storage bin. 



The production has been developed to the .stage of 
yielding in batches 15 lb. of high purity titanium powder. 
The product is slightly contaminated with hydrogen and 
Miiagnesitim. Both these impurities are removed bv sinter- 
ing in a high vacuum at I000°C. These compacts are 
ductile a ml can be made into sheets and bars by normal 
methods. The worker in the field is Dr R. S. Dean of 
the Bureau and his collaborators. 

Chkomipm from low GKAI>Jv Ciikomitk (39 0% Cr/V.) 

4 The process outlined below is the result of a number 
of experiments undertaken by Idoyd and his workers in 
the Boulder City field station of the Bureau to effect electro 
winning of chromium from tri valent salt solutions. 

The efficiency of the method is due to the success of 
obtaining a purified chromium ammonium alum as the 
' cell feed. 

JPhe most important variables are divalent chromium 
•concentration; sulphide addition; purity of electrolyte; pH; 
temperature ; current density and the concentration of 
•chromium, sodium and ammonium salts. The effect of most 


of these variables are interrelated and any one variable may 
be changed if others are adjusted accordingly. 


The cell operating data 

lows : 

Cathode 

Deposition time 
Metal deposition 
Current efficiency 
Cell potential 
KW-hr/lb. of metal 
Cathode current density 
pH 

Sulphite addition 
Tempera lure 


of the pilot plant are as fol- 

Aluminimn 10 *q. ft. 

48 hours. 

21 ti lb. 

. 45%. 

. 4*6 volts. 

. 7 2. 

OS amp./sq. ft. 

1H0. 

0 7 c.c. of .lN/L/hour. 
32*3°C. 


Ore (Chromite, 390% Cr.O,) 
i Wet grinding to 200 Mesh. 


Filtering 

& 

Made up Drying 
H a SC) 4 


Water 

\ 

Hydro 

Classifier- 


Silica 

Slimes 


> , Digestion at 120°C. 
with fi0% H.SO, 


Diluting 

& 

Filtering 


Solution 

Vacuum 

Crystallisation 


Crystals 
Al, Fe, MP 


Filler cakes — '-** 


Mother Liquor | 
(Purified) 


Stabiliser 


Crystallisation 8: Re-crystallisation & 


Separation 


Separation 


Addition of 

(1) Water 

(2) CaO + CaC0 5 


Crystals I 

Filter Crystals 
k (Alum) 
Wash | 


Mother 
Liquor — 1 


| 

Ppt 

Al a O, etc. 


NH, & 
Ka Salts 


Colling & Cone 
classifying 
I 

Na 3 S0 4 Slurry 

Dissolving Cr 
& Alum in Slurrv 

I 

Stabilising, cooling 
& filtering 

Catholjyte 

-Electrolysis— 


Reduction of Fe++*H~ 
with spent Electrolyte 

Re-crystallisation 
& Separation 


I 


A 1-Alum 
Liquor 


Pure Cr Alum 


Anolyte 


Cr. Metal 


Spent Catholyte 
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Pilot Plant for the Manufacture of Alumina from 
Low Grade Al. Ore 


A. From Clay. 

(Field Station, Salt Lake City, U. S. Bureau of Mines) 

Low Grade Ore (Clav) 

Add (NH 4 ) a SU 4 | and Roa>t 


Ammonia Alum XH, 

Leached % 

► -with hot 
water 


Residue Solution 

(discarded) 


I i 

Filtrate Crystals 

(impure) 

i 

! Dissolved & Residue 
mechanically separated <*— , 
* from Solution. 


Solution Residue 

** (Silica etc.) 

Crystallised 

& 

, Centrifuged 


Crystals Filtrate — 

Dissolved 

& 

XI l , Gas 
, ] Hissed 

i i ppt. 

Filtrate Al s O a 

(Anhydrous) 

Diagrammatic Sketch of the Process. 

Clay having 21 per cent of available alumina is thorough- 
ly mixed with requisite, quantity of ammonium sulphate so 
as to form t a thick viscous mass. The charge is fed from 
the top into a vertical roasting furnace, cylindrical in 
shape. The furnace is healed by gas burners fitted to the 
side walls in such q way that the flame dees not come in 
direct contact with the charge. A temperature of 390-400°C. 
is maintained. The products of the reaction are ammonia 
alum and ammonia gas. The alumina content of the form r 
is now 13%. The alum is easily liquated with hot water 
from the roasted mass and the ammonia gas can either 
be passed into the purified ammonia alum to yield alumina 
and ammonium sulphate or it is led through pipes into con- 
densing and absorbing towers, Anally passing out of scrub- 
bers into the air. The nmmoniacal solution thus obtained 
is fixed with dilute sulphuric acid forming ammonium sul- 
phate which is recycled. 

The purification of the liquated ammonia alum is effect- 
ed thus : 

The leached solution is crystallised by cooling. The 
impure crystals (containing silica and unreacted clay) are 
dissolved 4 and directed to flow into a hopper and then drops 
downward along a chute to which js fitted an inclined 
screw conveyer. The function of the conveyer is to move 
the residual solid matter up the incline, while allowing the 
watery extract of ammonia alum to flow into a reservoir. 
From the reservoir the solution flows into crystallising 


pans and alum crystallised out* The crystals are centri- 
fuged and dissolved in water again. Ammonia gas, product 
of the ^pasting chamber, is passed into this solution when 
alum is precipitated in a highly purified condition. 

B. Alumina from Alunite K,S0 4f Al*(80 4 ), 2A!,O s BH*0. 
(Field Station, Boulder City,* l\ S. Bureau of Mines) 


* 


Alimite 

| Roast at 600°C. 

*■ Dehydrated Alunite 

Add 10 0% H.SO, & * 
K a S0 4 Liquor 


Filtrate Residue 

j (Silica) 

Crystallised 


Crystals Mother Liquor*’-- 

(K-Aium) 

Redissolved 
in water 


Filtrate Si hen 

j Clarified & 

J Recrystallised 

I 

1 hire Alum Mother Liquor > 

(free from Fe) 

I Dehydrated 


Dehydrated Alum 


Decomposed at 
j 900°C. & leached 


- K,Sp 4 Residue S() 3 (Gas) 

Solution Aljt), 

| Ignited at 1100°C. 

A1 ( A 

To Cell House 

Diagrammatic Sketch of the Process. 


Procedure . — Mineral alunite is roasted in a rotary kiln, 
horizontal in shape at* a temperature of 600°C. when it loses 
its water of crystallisation. To the dehydrated product 
dilute sulphuric acid (10%) and potassium sulphate, obtain* 
ed from later operation are added so as to form normal, 
potash alum (K 3 S0 4> Al,(S0 4 ) s , 24H a O) ; silica is thrown out. 
After the separation of silica by decantation, the alum solu- 
tion is crystallised, mother liquor being used up in the 
treatment of the roasted mineral. The crude crystals are # 
redissolved, clarified and recrystallised whefi pure alum free 
from iron is obtained. The pure alum crystals are dehy- 
drated in a vertical columnar furnace heated from sides by 
burners. The dehydrated crystals are conveyed mechani- 
cally into the decomposition chamber where under a con- 
stant decompositing temperature of 900°C. the alum is de- 
composed into KjS 0 4> A1 9 0| and SO,. On leaching pot&* 
aium sulphate goes into solution leaving A1,0, as residue. 
The alumina so obtained is ignited at U00°C. and ’then ii 
is ready to go to the (Jell house for electrolysis. , 
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Sockcks an j» Dkmanus or Fats 

INDIA is a huge producer of fat-bearing materials 
^ both iu quantity arul variety. Agriculture is the 
main industry of India in which more than Ho% of 
the people of the country are employed. More than 
ten million tons of fat-bearing seeds numbering more 
than ,s<x> iu variety arc obtained from Indian agricul- 
ture and forests. This quantity of production can be 
considerably increased by suitable planning and 
modernization of agriculture and tapping the sources 
of supply which have not hitherto been properly 
done on a planned basis. India with her far flung 
toast lines on the east and the west, contains innu- 
merable rivers, lakes, tributaries, canals, streams of 
various kinds, large and small. All these sources are 
rich in marine animals from which animal fats in 
huge quantities can be obtained. .Up till now this 
enormous source of fats of considerable potentiality 
is practically untapped. India’s domestic animal 
stock is the largest in the world, United States of 
America being a bad second to India. This source 
at present yields more than 2 1 ._> crore maunds of 
ghee ami butter worth over nq>ees 500 crores. 

The fat recovery industry yields cakes, meals, 
etc., rich in protein and perfectly suitable for manur- 
ing purposes for Indian agriculture and for use as 
chttle food for India’s huge animal stock. Hence 
it would be clear that the future economic develop- 
ment of India is bound up directly or indirectly w ith 
the development of ^fat-industry of the country. 

* Development of this important basic industry of 
India along modem lines has been rather slow. 
However, recently and specially during the last war 
a beginning lias been made which is indeed capable 
of exiwusitm and of improvements in future. This 
^ development has been considerably influenced and 
accelerated bv the advent of fat-hydrogenation 
industry widen is capable of producing many more 
useful products l Kith edible and non-edible. India 
holds tile monojxdy of certain varieties of very useful 
fat-bearing materials, such as castor seeds, neem 
s^eds, mahua seeds and nuts of many kiilds, such as 
cashew nuts, bhilawan (bhela or marking) nuts, etc. 

♦ Tliere are at present in India about 20 fat 
hydrogenation plants scattered all over the country. 


These plants produce daily about 500 tons of vege- 
table ghee and a small quantity of vegetable tallow . 
This quantity liardly meets even a fraction of the 
demand for vegetable ghee. Government of India 
has sanctioned about 30 more plants for hydrogena- 
tion of fats to produce vegetable ghee and vegetable 
tallow. According to the present plan, erection of 
these plants must be completed and production 1 
started bv the end of this year. Some of, these plants 
are expected to manufacture vegetable tallow for 
soap making. In view of the heavy demand for both 
vegetable ghee and vegetable tallow, present and 
prospective, more fat hydrogenation plants must he 
installed in future to meet the future demand. Willi 
the advene of new uses of fats for various industries,, 
an account of which is given in this ariticle, fat 
production of the country will also as a matter of 
necessity he considerably increased. 

It is indeed sad and painful that in spite of such 
huge sources of supply of fat-hearing materials, the 
people of the country should suffer from fat deficiency, 
and tlie agriculture of the country should suffer for 
want of manure. The Hon’blc Dr Rajcndra Prasad, 
the present Food Member of the Interim Government, 
lias rightly said that fat production of the country 
will have to he increased a'jj times in order to meet 
the bare necessity for fat required for health. The 
recent pitiable plight in the matter’ of supply of 
mustard oil in Calcutta and outside Bengal should 
be an evc-opeiier to the capitalists of Bengal parti- 
cularly and to the Indian capitalists in general. 
There has been a rapid drive during the war in the 
manufacture of soaps of all kinds, vis., toilet, 
washing and industrial. Borne very modern soap 
plants are in the process of construction in the 
country investing crores of rupees as capital. ' The 
general public are using more soaps now than before 
and there are indications of improvements in taste 
and hygienic habits. Hence many more such plants 
will have to lie erected to meet the minimum require- 
ment of the four hundred million people of the 
country. This development is also bringing about 
the development of certain branches of basic chemical 
industry such as caustic soda, bleaching powder, etc. 
It would be impossible to meet the •enormous 
demands for fats in near future for edible and other 
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purposes front raw materials obtained solely from 
agriculture and forests. Hence we must tap the 
marine resources of the country to produce the addi- 
tional quantity of fat. It is claimed that Bay of 
Bengal is richest in marine animate from which 
.animal fats can be easily recovered. A well organized 
scheme backed by sufficient capital to exploit the 
marine resources is worth attraction immediately. 


Uses ok Fats 

It will be of interest to all concerned to know 
the various industrial uses to which fats of different 
kinds are employed in modern industries in order 
to visualize the future possibilities of the fat industry 
for this country. 

About 50 per cent fats produced are used for 
Jiunian consumption and the balance for industrial 
purposes. 

Soaps besides being used for toileting and wash- 
ing purposes are also used as industrial soaps «or 
metallic soaps. Metallic 9 soaps have not only medi- 
cinal uses but they also enter into the manufacture 
of rubber, lubricants for wire drawing, insecticides, 
etc., and for applying metallic colour Uf ceramic 

wares, for desulphurizing gasoline and other pur- 
poses. 

It will not be out of place to mention here that 
glycerine which is obtained as bye-product in the 
manufacture of soap *is extensively used in medi- 
cinal, explosive and other industries. 

Fats used for various industrial purposes are as 
follows : 

Fnt> Vscs 

>Ui) Tallow, t'oi’oanut, palm, fish, 

puhn-kcrind, ^ottonsced, soya- Soaps. 

hean, niuhtia. olive, Ixme-fat, 

etc. 

<b) Linseed, tung, castor, perilla, Paints and varnishes, 

fish, soyabean, etc. 

ic) Linseed, tung, castor, perilla. Oil cloth and lino- 

fish, soyabean, cottonseed, etc. leant. 

4d) Linseed, tung, castor, perilla, Priming ink. 

fish, etc. 

«■'! Soyabean meal (in a phenol- Water proofing, 

formaldehyde adhesive), cotton- 
seed, etc. 

(/) Patty acids obtained from fata Synthetic resins, 
instead of phthalic anhydride 
(with glycerol), etc. 

* 

The coating industry includes the manufacture 
■of paint, varnish, oil cloth, linoleum, printing ink, 


Of 

water proofing, synthetic retins, lacquer, .enamel, 
insulations, etc. 

% 

The* patter industry is experimenting with the 
use of edible fats, especially with hydrogenated fats, 
for some of its coating problem to supplement 
paraffin wax. 

Rubber industry is using stearic acid obtained 
from fats. Rubber substitutes are being produced 
from vegetable fats by reaction with sulphur chloride 
to form the well known Artguin. Rape seed oil, 
soyabean oil and corn oil are preferred for this 
purpose. 

Textile industry is using sulplionated fats, e,g. t 
sulphonated castor oil (“Turkey red oil*'). 

Tin and tin plate industry is using palm oil. 
The plated .sheets are pulled from the tin bath 
through a layer of molten oil to protect them from 
oxidation and to remove oxides of tin. 

Castor oil, cod liver oil, almond oil and c-haul - 
•noogra oil are used medicinally. Liquid fats are 
used in canvas coverings, in tanning and finishing 
leather and in the dying of certain textiles (“Turkey 
red oil”). Stearic acid obtained from fats and tallow 
are used in crayons and marking pencil. Castor oil 
is used in hydraulic brake fluids. Castor oil, cotton 
seed oil, lard oil and neat’s foot oil are used as 
lubricator in internal combustion engines and other 
machineries. As liquid oil film lubricator for delicate 
machineries, castor oil is used ; as solid lubricator, 
blended oils are used and as viscous lubricator for 
coarse machineries and bearings, hardened fats and 
emulsified oils are used. It is sure that castor oil 
will play an important role in the near future as 
lubricator as it possesses the best lubricatiflg film. 
It forms the major part in the composition of the 
lubricator used in aeroplanes. Stearic acid obtained 
from fats is used in the manufacture of candles. 
Lard oil is used as illuminant, in metal cutting, etc. 

Though lighting by fats has .been displaced by 
gas, electricity and kerosine, yet in remote village^ 
this is not yet obsolete. 

Considerable use of fats as fuel and lubricator 
is bound to take place in India with the develop- 
ment of her industries, due to the shortage of petro- 
leum resources. Pats as such are good substitutes 
of crude oil but not of petrol. However, new 
methods are being developed to convert fats to 
alcohols and hydrocarbons to be used in the place 
of petrol or gasoline. Hence fets, e.g., groundnut, 
cotton, coconuts, poppyseed oil, etc., are not only 
used in Diesel* engines but may be used also in petrol 
engines. Compared with mineral oils, .vegetable .oils 
arc less inflammable and hence may be safely trani- 
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ported from one place" to another or may he safely 
stored to be used as fuel in aeroplanes or ships. As 
alcohol may be produced from mahua flowers and 
oils can be produced from its seeds, Mahua plants 
alone can give us fuels for both petrol engines and 
Diesel engines. There' arc lmgc mahua forests in 
different parts «f the country. 

Nrvv J’Kocr.Sh op Rkfining 

It is the triumph of chemists to find* out very 
recently a new method which is exacted to com- 
pletely displace the old method of refining oils by 
alkali treatment. It is now claimed that soyabean 
and linseed oils sjre much more improved in quality 
by catalytic conjugation without decomposition, than 
by alkali refining. Those conjugated oils are now- 
a-davs used in many industries. The advantages of 
these oils are that (a) these oils can be bodied to 
the same viscosity as in the case of alkali refined 
oils but without the substantial Joss of the oil and 
increase in acid value that occurs with the latter, 
(b) the bodying can be achieved in much less time, 
(<•) paints made with these oils “set” to the touch 
two or three times as fast as those made with alkali 
refined oils, and (d) these oils are more suitable for use 
in primer coats because these do not penetrate porous 
surfaces as rapidly or to such a lurge extent as in 
case of refiued oils. 

If in a higher fatty acid or a glyceride of the 
fatty acid of an unsaturated type, the two or more 
“CH" groups can he joined together consecutively 
by means of double bonds, the acid or the glyceride 
is said to have been conjugated. This is nothing 
but isomerization. The drying property of a fat 
increases with its uusa titrated fatty acid content but 
its drying proj>erty tends to increase more so if the 
unsaturated futtv acids are conjugated. Iu fact, the 
higher the conjugation, the higher would be its dry- 
ing property. The highest drying property is of 
lung oil, then comes linseed and last of all comes 
the soyabean oil. • Now if by some process, the fatty 
‘acids of the linseed and soyabean oils can be con- 
verted into their conjugated forms, their drying pro- 
perties would be increased and these then can l>e 
used to substitute tung oil. 

Due to the shortage of drying oils during the 
last war, experiments were undertaken to develop 
an economical process for the isomerization of non- 
conjngated oils such as the drying oils and semi- 
drying oils to conjugated forms with a view to 
increasing their drying properties. These experiments 
have been successful and the drying property of 
soyabean oil which is a semi-drying oil has been 
considerably increased. The composition of the oils 

Containing unsaturated fatty acids, their iodine nrnn- 
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bers and also a brief description of the process of 
conjugation of soyabean oil is given below : 
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Pkockss of Conjugation of Soyakkxx On. 

Soyabean oil to be conjugated is passed through 
a process of preliminary refining. The refined soya- 
bean oil is mixed with activated nickel catalyst. 
Tire amount of catalyst used is o per cent on thy 
weight of oil. The mixture is now heated to d 
temperature of i7O°0 for o hours. Cpon this the 
oi,l is claimed to he conjugated and its drying pro- 
perty is considerably increased. After cooling, the 
oil is filtered through a filter press and .is then stored 
for use. ’ 

The* process of making the nickel catalyst for 
conjugation of oil is as follows. 

Nickel nitrate deposited on activated carbon is 
followed by treatment with ammonium carbonate — 
the catalyst comjrosilion thus formed is activated by 
heating at „t6o°C for two hours in an atmosphere of 
hydrogen. 

The catalyst can be reactivated for using it over 
again, in the process. 

Isomerization has just begun to be used com- 
mercially and its economic position has not yet been 
fully established. How ever, isomerization has been 
used successfully to increase the drying property of 
soyabean oil as described above. ‘ Naturally com- 
mercial possibility of this process is “certainly bright. 

With the increasing demand for drying oils 
needed in the manufacture of surface coverings of 
innumerable varieties, the existing source of supply 
of drying oils seems to be inadequate. Hence to- 
increase the drying property of drying oils and of 
the semi-drying oils is of great practical importance 
and isomerization seems to have solved this problem. 
Naturally large quantities of oils of different kinds 
hitherto not used as drying oils will be available for 
use as drying oils to meet the future demands of the 
industries. 

Hydrogenation has solved the problem of con- 
verting unsaturated fats to saturated forms as a result 
of which large quantities of cheap fats are being 
converted to hard fats or tallow economically bv 

m * * 
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hydrogenation to meet the demand of the industries 
manufacturing edible fats, soaps, etc. So isomeriza- 
tion ivS expected to play as important a part in 
increasing the usefulness of fats as hydrogenation 
has already done. 

It will not be out of place to give below some 
statistical figures showing the development of fat 
technology (manufacture of oils and fats ; paints and 
varnishes . and soaps) in the U.S.A., the greatest 
industrially-developed country in the world. 



men employed and jtosseSs the largest# number 
of plants. 

The manufacture of fats from vegetable sources 
is increasing in quantity and is making use of some 
up-to-date equipments for recovery processes in this 
country. The manufacture of animal fats (marine 
fats), paints and varnishes and other surface 
coverings is just beginning and the progress is very 
slow. The production of soaps is increasing with 
leaps and bounds and a nuiul>er of plants with most 
up-to-dajte equipments for the manufacture of soaps 
of good quality have been erected and also are being 
erected. The quality of toilet soaps produced in 
the soap plants is as good as the imported soaps of 
best quhlity, if not better. Tate Sir P. C. Ray often 
said that soaps rather than imported in India should 
be exported from India. From the progress already 
made in the manufacture of soaps of quality it will 
not be unreasonable to think that Sir P. C. Ray’s 
wishes may be fulfilled. 

Then again the total population of India is four 
times that of the U.S.A. The standard living of the 
people of this country is also continuously rising. 
India’s resources of fat-bearing materials of all kinds 
are the largest in the world. So it is not necessary 
to emphasize the possibility of the growth of the 
technology of fats in this country in the near future. 
All the different industries mentioned in the abovp 
list are gradually and steadily growing in India and 
it can he reasonably said that the oil-products-indus- 
try is sure to occupy a higher place in the list of 
technological industries than in the U.S.A. 
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Introduction 

r^AREFUT storage of a commodity is next in 
J importance to its production, as whatever energy 
and expenses spent on the latter runs to waste if it 
is not properly and economically stored and con- 
served. This is much more true of agricultural 
commodities which by their very nature require care- 
ful storage. For a predominantly agricultural country 
like India where diminishing return from the land 
is more a matter of course rather than one of acci- 
dent, with increasing population to feed every year, 
the problem of storage of its agricultural commo- 
dities is a 'matter of prime importance. Rice is more 
subject to deterioration and destruction than other 
cereals and about i‘5% of annual crop of rice is lost 

a 


lil.HI 

during storage. This important* cereal food of the 
country is mainly grown under swampy conditions m 
warm and moist climates, where necessarily it has to 
be stored. The cumulative effect of the unfavourable 
climatic environmental complex expressed in the 
shape of dampness, rancidity, loss of nutritive 
factors, pest attack and other deleterious influences 
on storage of rice is a serious problem, to IndiS, as 
rice is the main staple food of the population, and 
even the existing production is hardly sufficient to 
feed the people. As a preventive against the loss in 
storage, change of location of stores is 'manifestly 
impossible, also the method of storing rice, since* 
the crop by its very nature requires ripening in 
storage before it could be consumed. 
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Necessity pur St< >r\ge 

Matured rice . — Rice luiskcd immediately after 
harvest Rives higher percentage of broken grains and 
the product tends to cook rapidly into a mushy 
glutinous mass, giving lesser volume of cooked rice, 
which is not wholesome for consumption. Some 
varieties like (>. K.‘ B. 24, etc. Become ready for use 
much sooner than others. But the average rice to 
he fit for consumption should either he parboiled or 
stored for some time, the period of storage depending 
11 1 >011 the varietv. Before use, cheap and - medium 
tyjtes of rices are stored for minimum peripd of 
3 months. Rice stored in air-tight containers be- 
come fit for consumption much sooner than those 
stored in places \vhere there is free access of air. 
Rice stored in pits, as is done in C.anjam and 
Xcllore, for alxmt two months get the same cooking 
qualities as of one year old grains. Well stored rice 
takes longer time to cook absorbing more water ; 
the grains elongate and retain their individuality and 
swell to four, times their original volume and do not 
dry hard if kept long and the food is more easily 
digestible. 

Rice stock . — Paddy stocks held for trade pur- 
poses vary in different areas depending upon the 
seasonal arrival of the crop. In Bengal, United Pro- 
vinces and Bihar the crop accumulates from January 
to March ; in Orissa, February to April ; in Madras, 
February to April and September ; in Sind, November 
to December ; and in the Punjab, October to Decem- 
ber. In the case of husked rice the stocks are nor- 
mally larger between March and June. Holding back 
the stock as is done in other agricultural commodities 
to influence i>ost-harvest prices does not seem to be 
popular in the case of rice, lit some areas there are 
sufficient inducements to growers to hold back stock 
till the post-harvest depression is over so that the 
higher seasonal rise in prices may fetch a greater 
profit. Yet the general tendency, especially among 
growers, who are the prime factors in the trade, 
is not for storing, but to sell the stock and dear the 
accumulated pre-harvest encumbrances. 

Old rice . — Paddy and rice, usually of the finer 
varieties, are held in long storage with the express 
object of getting more premium from discriminating 
consumers. Optimum length of storage of such well 
matured rices depends upon so many variables like 
consumer’s preference, his methods of preparation 
andMhe variety of the rice stored . Trade has its own 
standards for old qualities of rice. I11 the United 
Provinces three years is the optimum period for fine 
rice, while 1 to 1 years of storing is generally 
considered as sufficient for coarse and medium tyi>es 
• of rice. In the Punjab 2 to 3 years musP elapse before 
the ^fine-scented rice is considered to be the best, 
while 1 to ijsi years is sufficient for the high grade 


Sugdast variety. High prices are normally obtained 
for these well matured old rice ; in India, generally 
shaking premium of 12 to 20 per cent are given 
for one-year old fine lice, and 5 to 10 i»er cent for 
other varieties compared with the new crop. 
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Seed. — Storing for the purpose of seed is an 
unavoidable necessity. About 6 per cent of the crop 
or about 2 million tons of paddy on an average 
is annually kept solely for seed purposes. They are 
generally kept in straw packages in Madras, Bombay, 
Central Provinces, Orissa and Assam ; in mud vessels 
In Bengal, United Provinces and the Punjab ; and in 
gunny bags in Sind. Marutheru Fxpts. quoted by 
Ramiah' showed that the crop harvested and dried 
in hot May and kept in metallic bins- is the best 
for seed, while that stored in gunny hags with an 
occasional drying is the second besf. 

J.ocamty of Stores and Storing 

Storage location and accommodation in India are 
much varied, elastic and complex. It is not localized 
in special areas nor confined to special structures 
meant exclusively for the purposes, as in the more 
advanced agricultural countries ; any covered or un- 
covered space, from a hovel which combines the 
Ryot's house and cow-shed to the lumber room or 
basement of the trader is pressed into service, as 
occasion arises. This unorganized and unhygienic 
system of storage dispersed over wide areas entails 
heavy expenditure in handling and transport, losses 
by leakages, deterioration of containers due to mul- 
tiple handling, etc. in addition to the primary losses 
engendered by damp and pests. 
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Stale of crop . — The state of the crop to be stored 
whether husked or not, is an important factor in 
the matter of location of stores and the receptacles 
for storing. Barring those exclusively kept for seed 
purjKjscs, the rice produce is kept during a part of 
the storage period as paddy and then as rice, the 
(juantities stored and the duration of storage varying 
with the local conditions and the purposes for which 
they are kept. 



Rice in husk . — Rice in husk suffers comparatively 
lesser damage and deterioration in stores than husked 
rice on account of the protection of the husk. In 
Kashmir, Assam, parts of Bombay and the Peninsular 
India, where it has been proved that husked rices do 
not keep long^ and where the same premium, as for 
old rice, is paid for rice from old paddy, unhusked 
rice is kept for maturing. The bulk of rice held in 
rural areas is in unhusked form and is stored mainly 
in home-made receptacles either made of straw like 
tlie Pattarais in Madras, Morais in Bengal, Kacherias 
in Bihar, I.otuas in Central Provinces, Moodaes in 
Mysore, etc., or made of bamboo splits like the (iolas 
in Bengal, Bhcrias in Bihar, Dholas in Central Pro- 
vinces, Kattajas in Bombay, Pallis in Sind, etc., or 
made of stalks of cotton or other crops like Kangni in 
Hyderabad or Kalanjan or Palm ribs like the Gadi 
in Madras. They may also be semi-permanent mud 
and bric^ structures like the Kothis in United Pro- 
vinces, Central Provinces and Bihar,. Gundis in Sind, 
Paitats in Konkau and Assam, Kothas in North 
India, Katiajas in Mysore, etc., the durability, 
capacity, ihape and the nature of construction vary- 


ing with custom, convenience, and necessify. Paddy 
is stored in \\ooden structures of various sixes and 
shapes' in Kerala, Mysore, Bombay and Kashmir, 
while in parts of Madras, South Orissa and Bihar 
pit storage is practised. About half the marketable 
surplus of rice crop is moved into the markets during 
the first four months of the crop year and kept 
mostly in cement or stone floored godowns. In Bengal, 
Central Provinces and the Punjab, rice is stored in 
hulk and in bags ; in the United Provinces in small 
masonrC’ Kothas ; in Madras in cylindrical bamboo 
Gadi or wooden box-like Dhanyappa kollu of 500 
to 7 00 nuumds capacity ; and in Kashmir in large 
cylindrical wooden granaries. In big Mills, special t 
pucca godowns are available, while comparatively ' 
little paddy is stored long at the various Indian 
Ports, where ample though costly facilities for 
storage exist . On the whole, urban areas are com- 
paratively well off than rural areas in storage- 
convenience. 



Shark of Pksts and I)amac.in<; Aoknts. 


Husked rice . — The common practice in the inaitt 
rice growing areas is to store paddy in bulk and rice 
in bags, since the latter moves constantly in the, 
channels of distribution. In the Punjab and* Sind 
husked rice is as a rule kept in bulic heaps. But 
the general practice in Central Provinces, United 
Provinces and other Upper Indian areas is to store 
husked rice for general trade purposes and for ageing 
a year or more in closed receptacles. In Calcutta, 
preservatives like powdered lime with equal quanti- 
ties of rice powder are mixed with fine rices at .the 
rate of 12 ’5 per cent or 5 seers per maund for 
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preserving them, for one year or more. If paddy is 
stored long in those areas where Jniskcd rice is 
subjected to prolonged and successful storage, the 
kernels tend to become brittle and are liable to heavy 
breakages on milling. Since paddv has lower cost 
of storage and the losses involved in carrying stocks 
in that form are less, it is necessary to investigate 
tile optimum period of storage of rice in husk com- 
patible with good milling, especially in the case of 
finer varieties, which arc stored often for more than 
a veai . 

Hi Mriarv \nj> Temperature in Stoke 

Humidity. —Humidity and temperature inside 
the stole as well as the dampness or dryness of the 
Mured (-rain are factors of importance and hear 
direct relations with the climatic conditions of the 
locality. The amount of initial moisture in rice is 
mainly dependent ujam the time and season of 
harvest. As the grain ripens in the head the percen- 
tage of moisture gradually goes down, and by the 
time of harvest it is normally about 15 per cent and 
it goes down to 10 to 12 per cent when stored in 
ordinary granaries. Moisture can be reduced further 
by redrying the rice, but unless it is kept in air-tight 
containers, it again absorbs moisture, the amount 
reabsorbed depending upon the climatic conditions 
of the tract. Though insect damage is probable even 
when the grain contains only S per cent of moisture, 
10 to 12 per cent moisture can be safely left in the 
grain under ordinary circumstances. Kondo and 
< ikutmua* found that rice with moisture below 1 2 
per cent can he stored in hermetically sealed con- 
tinuers for many years with little deterioration, and 
that in sV'nw bags deterioration is serious after two 
years of storage. Hulled rice stored in dry concrete 
s\los for five years resulted in little deterioration. 
Moisture content of the grain varies in direct pro- 
portion to the relative humidity. 'Robertson ft at 3 
found that samples of grain stored at ;o°F mul at 
or above 70 per cent R.H. suffered mould damage 
nlthiu two months of storing, while at the same 
temperature and at 00 per cent R. H. grains were 
damaged within a month ; at low R.H. (10 per cent 
moisture content of the grain) wheat, barley anil 
oats were kept over 3 years without harm. Impro- 
perly dried or wet rice germinates in store, or gives 
high pereentn^e of breakage on milling, the product 
often deteriorating rapidly in store. In the hulk 
storage of paddy the liability of damp through floor 
or walls affecting even well-dried materials cannot he 
ignored. In Assam, Bengal, Bihar, Orissa, and 
Ventral Provinces, the quantity thus affected does 
not exceed 0 25 per cent. But in .Sind, where 
it i§ generally stored in open air heaps plastered with 
eartlp damage due to damp may rise to about 2 per 


eent. Probably out of the marketable surplus of 
paddy about 10,000 ions equivalent to 7,000 of rice 
is annually affected by damp. Though relatively 
more careful storing is done in the case of husked 
rice, it may be affected by damp and become 
discoloured, except perhaps in the drier parts of the 
country. Par boiled rices discolour and become 
yellowish on storing ; and the hulk of 'the same is 
centred in areas subject to heavy rain and high 
humidity conditions which accelerate and accentuate 
discolouring tendency. However, parboiled rices 
are not stored long. Damp damage of husked rice 
in Assam, Bengal, Bihar, Orissa and Central 
Provinces range from o’25 to 0 5 per cent and the 
estimated total quantity affected in the whole country 
may amount to 20,000 tons which on the discount 
value of 50 per cent would be equivalent to a nett 
loss of about 10,000 tons of rice, mostly from the 
urban areas. 

Drying rate and air temperature .— Drying of 
pad^y or rice depends upon the time and conditions 
of harvest or milling, pre-storage or milling treat- 
ment given to them, storage temperature and humi- 
dity, as well as the type of storage given. Slow 
controlled . drying of the harvested produce is 
necessary as rapid drying in hot sun brings cross 
fissures or suncraeks in the kernel making it unfit 
for milling. Bowden* thinks that not more than 
4 per cent of the moisture should be removed at a 
time in a single drying, as the drying effect is mainly 
on the surface of the grain, leaving the interior 
portion unaffected. Air temperature above i20°P 
adversely affects milling by hardening the grain to 
the point of embrittlement and destroying the via- 
bility of seeds and sometimes cooking the grains. 
The critical temperature of rice storage is between 
1 1 and i2o°F and before the teiriperatyre reaches 
1 i5°F, rice must he transferred from one receptacle 
to another for cooling down. Moisture above 14 per 
cent of the weight of the grain sometimes induces 
increased respiration of grain and development of 
certain bacteria, causing local rise in temperature 
and even spontaneous ignition. Even grain with 
less than 14 per cent moisture content and up to 
8 per cent may develop heat on account of insect 
activities with the result that it becomes wet 
blackened mass. 


Chemical changes in Stork 

/• at-rancidity . — Stability of rice in storage pre- 
sents a major problem from the nutritional standpoint; 
under certain circumstances, rice becomes rancid 
and loose nutrients during storage. Rice in husk is 
not so much affected as the hand-pounded or under- 
mined rices, as it is protected by the hiisk cover. 
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In the case of the latter the oil bearing bran layer 
surmounting the endosperm develops rancidity with 
long storage and causes rapid deterioration in odour 
and flavour. According to Lea/ it is primarily due 
to changes of the fat present in the grain caused by 
atmospheric oxidation which affects the unsaturated 
fatty acids by attacking at the double bonds with 
intermediate formation of oxides or peroxides, which 
then split to form aldehydes and fatty acids of shorter 
chain length. Kik* thinks it probable that a number 
of reactions occur simultaneously in this autocatalytic 
process and the enzymic liberation of free fatty acids 
may be partly responsible for the rancidity in rice 
though not wholly, as steamed rices also become 
rancid, while the action of micro-organisms also is a 
possible though less probable factor. Rancidifica- 
tion increases with humidity, hastened by exposure 
light and slowed down by low supply of oxygen 
mid low temperature. 

Starch . — In relation to the damp damage and 
rancidity, other significant changes deleterious pr 
otherwise, undergone by stored rices are worth 
studying. In matured rice starch is primarily 
affected in storage. Ramiali 1 thJnks that during 
storage the process of ripening, initiated when the 
crop was in the field, continues and some of the com- 
plex carbohydrates are converted into simpler ones 
by the action of the enzymes, the moisture present 
in the grain at the time of storage and the conditions 
of storage influencing such changes. Bangalore 
experiments on changes of enzymic hydrolysis of 
starch during storage showed that as a result of 
storage there is decreased activity of amylases and 
an increased saccharification and liquefication at a 
given temperature. Well stored rice swells on cook- 
ing and is more digestible ; this is partly explained 
by Sreenivasan 7 on the basis of changes undergone 
by starch during storage. 

Protein . — Pfbteiu content of rice is also changed 
in storage as is to be presumed from work in similar 
cereals. Jones and his collaborators 8 reported that 
ground corn and whole shelled corn after two years 
of storage showed decrease in the solubility of pro- 
tein with a partial breakdown of the same, indicated 
by decrease in the true protein content and digesti- 
bility, the extent of the change being influenced by 
temperature, duration of storage, nature of the 
material stored as well as the type of the container 
used. 

Thiamine, Riboflavin and Niacin. — Pearce'' 
working on the effect of storage on the thiamine 
content and on the development of rancidity in 
wheat germ,* found that protein .is the chief factor 
involved in wheat germ spoilage and that little 
thiamine was lost in six ' months storage. Cailleau 
and collabofators 10 found that brown rice at 68°F 


under good conditions of storage of 6 months lost 
from o to 30 per* cent thiamine, rice bran and polish 
lost 16 to 18 per cent and 50 to 67 per cent after 6 and 
24 months of storage respectively, while parboiled 
brown rice in 6 months storage and parboiled under- 
milled rice in 3 months storage did -not lose thiamine. 
Kik* found loss of thiamine, riboflavin, and niacin 
at iQ'87, b'34 and 412 per cents respectively for 
paddy ; 25 4. O and 3 87 per cents respectively for 
brown rice ; and aq'4, 5‘44 and 3'77 per cents res- 
pectively for white rice after 2% years storing. In 
ground kernel of the three, the loss of the nutritive 
factors was higher. Well polished white rice lose 
in storage more nutritive factors, especially thiamine, 
the anti-neuritie vitamin or vitamin 11, thau paddy, 
while the losses of riboflavin and niacin were com- 
paratively insignificant. 

Pkst Attack 

Insects. — Climate is an important factor in the 
insect damage of stored rices. Very high tempera- 
ture correlated with low humidity, low temperature 
(below 55°F) as well as large diurnal variations of 
temperature are not conducive to insect life ; they 
thrive best in steady temperature. Warm humid 
weather as typified by coastal areas, and the monsoon 
periods are ideal for insect life. There arc more 
than 50 species of insects which damage stored pro- 
ducts of which a dozen are of primary importance. 11 
The chief danger to the whole rice grain is from 
Calandra oryza, Rhizopertha dominica and Trogo- 
derma granaria (species of beetles) and Sitotroga 
ccrcalclla, Corcyra cephalonica and Plodia inter- 
punctclla (species of moths). Milled rices arc 
damaged mainly by the two Triboliums and p num- 
ber of secondary grain pests like the tiny Jjiemo - 
plilcus minutus which are indicative of bad storage. 
Sometimes mites in large numbers occur in stores 
clue to damp and other unhygienic conditions. There 
are two / main kinds of insect attack, puncturing 
the grain and developing inside with eventual des- 
truction of the grain, or feeding* on the external < 
part of the grain and increasing the polish of the 
undermilled rices. In urban areas of Sind, the Punjab 
and TJnited Provinces, where paddy is not stored 
long, no serious damage from insects occurs not only 
due to the short period of storage, but also due to the 
dry atmospheric conditions and the low tempera- 
ture which prevails during the harvest, < post-harvest 
and milling seasons which are unfavourable to weevil 
development. But in other areas the damage 

ranges from o' 2 per cent of the total pro- 
duction in pillar and Orissa to 2 '5 per cent 
in Coimbatore, depending upon the place, period of 
storage and its nature. The total (annual damage 
of paddy due to weevil infestation according to ^ae 
Marketing Report 1 * amounts to 30,000 tons in terms 
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of rice, 'while the l«ws in hoMing* in the rural areas 
is reckoned to about 45,000 tons flKKi'cKatinK to a 
total Iois of 75,000 tons of rice in the shaj>e of paddy 
alone. In husked rices, the nutritional inadequacy 
in certain resjieiis makes highly milled rites un- 
attractive to insects and they escape serious damage 
as tltev escape from rancidity. The hard smooth 
glassy surface and toughness imi>orted to the grain 
during parlx.iling treatment helps the parboiled 
rice from insect depredation, while under-milled rice 
as in i aiwidificattoii have to bear the brunt of insect 
attack. The Punjab and the United Provinces fharkets 
lose troin o 25 to 15 per cent bv insect attack ; fine 
rice like llaonali, the annual storage of which 
amounts to 50,00ft tons lose about i per cent of the 
quantity after the first year of storing. Klseuhere 
the insect damage loss ranges from j'5 per cent in 
Pillar and Orissa to alxmt 5 per cent in some areas 
of Poiubay, depending upon the locality, duration, 
nature and season of storing. In the marketable 
surplus of husked rice stored, about 75,000 tons are 
annually lost in urban areas by weevil attack. The 
quantity of husked rice retained in rural areas is 
conqmratively little, as the general practice is to keep 
the produce in husk, as is done in South India, 
Assam, etc. In areas where it is kept in husked 
form mostly for maturing purposes, in spite of pre- 
servatives and preventives, losses amount to 20,000 
tons per annum. Thus the total loss of lmsked 
rice by insect attack in lx>th the urban and rural 
areas together amount to almost a hundred thousand 
tons ; when the paddy destroyed also is added to 
this the total insect damage may come to 175,000 tons 
of rice annually. 

IYmm in. — Vermin damage to stored rice is 
equally* serious ; a pair of rats is capable of pro- 
ducing about 800 rats in a year, and loo rats can 
•cat a ton (28 aids.) of grains in a year. The average 
vermin damage to stored rice ranges form o' 25 per 
cent in Madras to about 2 per cent in some areas 
of Bombay, dt*i>oiuling uixm the locality, duration 
and nature of stork. Of the total quantity of paddy 
entering trade, about 40,000 tons in terms of rice is 
destroyed by rats and mice, which added up with 
losses from rural areas amounting to alxnit jo.ooo 
tons come to a gram! total of 70,000 tons of rice 
destroyed annually as paddy. Further more, about 

55.000 tons of husked rice are also destroyed of 
whfbh abou^ 40,000 tons occur in urban areas, while 

15.000 tons are destroyed from rural parts which 
bring the annual damage by rats and mice to 
husked and miliusked rice to 125,000 tons. 

* 

Remedial Measures for Damages 

• 'Stored rice is mainly spoiled and destroyed by 
damp, temperature and pests ; the action of the three 


are complementary or supplementary ; the damp or 
temperature may start the rot, with mutual help or 
otherwise, giving way to weevils or vermins ; or the 
reverse may happen ; the contaminated grain brought 
for storing may cause heating or damp damages,, 
with eventual destruction of the stored products. 
Thus the importance of clean dry grains, clean and 
dry storage receptacles and godowns and hygienic 
environmental factors are obvious. Some of the 
other fundamental requiiements for safe storage of 
rice, whether underground or above ground, are that 
the moisture content of the grain should be below' 
14 per cent of I lie weight of the grain, the tempera- 
ture of the store about 75°F and the relative humi- 
dity below 75 per cent. Coyne 11 opines that wheat 
producing area are the safest for grain storage, 
while the coastal areas are the most dangerous for 
prolonged storage of grains. Any godown designed' 
to minimize l>est and damp damage is good enough 
for the bulk storage of paddy. The r ferro-concrete 
underground bins recommended by tile Food Depart- 
ment is one of the best ; \vooden receptacles too are 
good for storing both paddy and rice. Bulk storage 
is the best for j Kiddy because of relative immunity 
from pest, protection from humidity, easy fumiga- 
tion convenience for infected material, economy in 
gunny bags or minor storage receptacles, and indefi- 
nite storage, provided the godown is clean and dry 
and proof against moisture and pest. Bulk storage 
of grain in modern large scale silos, as a commercial 
venture, depends for success on the number of turn- 
overs per year. Unless the production of rice is 
increased appreciably, and standardized, markets 
organized, and t lie assembling and transport system 
rationalized on an industrial basis, such large scale 
enterprises will not be a success in India. For 
storing in bags, pucca masonry godowns with stone 
or cement flooring is useful ; during storing ,direct 
contact with floors or walls is to be, avoided. 

Straw matting in Kutcha godown for bulk 
storage, and sleepers for bags in bag storage for 
clean pre-dried paddy may minimize damp damage. 
In husked rices which is rarely stored in bulk form, 
pucca flooring should be covered with matting. In 
humid areas damp and discolouration can be appre- 
ciably avoided by frequently airing and drying the 
material. Damage by burning is due to bad aera- 
tion and overheating of the stored material above 
the critical temperature of rice storage (ii5°F). 
W lieu this occurs the store must be thoroughly over- 
hauled changing the containers to cool the store. 
Rancidity is rare in the case of well milled rice, 
while it is not serious in parboiled rice as the 
quantity involved is not much, nor the 7 duration of 
storage long. It affects undermilled and liandpound 
rice. Though only about 26 per cent pf the total 
supply of the latter is marketted, it is a serious. 
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problem which can be tackled only by limiting the 
duration of storage and 1>y more careful storing or 
by milling the rice to well polished stage at the 
rick of losing nutrient factors, especially when long 
storage is expected. 

Insect control . — Insect damage of stored rice is 
more serious and necessarily call for preventive 
measures. The problem can be tackled from three 
aspects, prophylactic, preventive and remedial, which 
are to a certain extent inter-connected and comple- 
mentary, while the main problem is well-ventilated 
hygienic rat proof storages and well dried clean 
grains. As the main prophylactic measures carbolic 
acid (phenol) or eresol, though ineffective as an 
insecticide and taint the grain, *is an effective 
bactericide, 5 per cent eresol solution acting 
efficiently against mites, etc. Deodorizing the 
storage premises with solutions of bleaching powder 
or chloride of lime at the rate of Jg lb. in 10 gallons 
*of water is a healthy practice. While in the preven- 
tive programme the indigenous methods like mercury 
in cowdung balls, cloves and pepper bags, dried 
tobacco and neem leaves, etc., arc commonly prac- 
tised in air tight receptacles. In the “inert dusts,” 
katelsousse mixed at the rate of r per cent by 
weight of the grain is protective and preventive 
especially against weevils. New and effective dusts 
arc mentioned by Kitchener and associates 14 and 
Wiggles worth' 5 . Remedial measures against insect 
damages are by far the most important part of the 
storage problem ; apart from heat and cold treat- 
ment, increasing or decreasing the temperature of the 
stores to a level when insect life is made impossible, 
contact ]>oisons, stomach poison and fumigation are 
the means. Stomach poisons, like lead arsenate or 
sodium silicofluoride are inapplicable in storage of 
rice, as they poison the stored products, nor are the 
contact poisons like pyrethrum anil derris sprays 
satisfactory,, as they are not effective against hard 
bodied insects, if at all the spray manages to reach 
them. Fumigation in which the insecticide is taken 
in gaseous form through the spiracle of insects is a 
very effective method. Space for action for fumi- 
gants is available up to 40 per cent in whole-grain 
store and up to 60 per cent in finely milled products. 
Insects are active at high temperatures and best results 
of control are obtained then. There is a sort of 
natural fumigation in grains in store, if they are 
sufficiently packed tight in airtight containers ; 
grains are alive and breathing, which is accelerated 
bv the presence of moisture ; the limited amount of 
oxygen present in the store is drawn upon by the 
grain, and if moulds and bacteria too are present 
they too compete for it with insects to replace it by 
carbon dioxide. This makes insect life impossible 
after some time and they are eventually asphyxiated 
in the increasing carbon dioxide atmosphere, though 
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not before a damage up to 2 per cent has been done. 
Shepard and associates 1 * found that resistance of 
different species of insects differ with the fumigants 
used, in the different stages of the insect life, and 
even in the same species of insects. A similar reac- 
tion exists between the vajxiurs of different fumi- 
gants and the constitution of different grains usually 
stored, making the fumigation problem complicated. 
However, a good fumigant must be highly toxic to 
insects and other pests, while non-toxic to man and 
his pets, must be easily detectable and non-inflam- 
able, not highly absorbed by the stored products, 
and yiust be economical and easy of transport. 
Hydrogen cyanide and its various forms and concen- 
trations as Calcid, Cyanogas, Oymag, etc., arc highly 
efficient fumigants ; but well trained personnel are 
required for handling them. There is fire haphazard 
in carbon bisulphide and ethylene oxide ; methyl 
bromide is .toxic to man ; ehloropierin is lachry- 
matory and affects viability of seeds ; methyl formate 
is dangerous ; paradichlorhcnzenc spoils grain, and 
ethyl formate is weak ; while sulphur dioxide is 
corrosive to metals and damages the grain. Accord- 
ing to Coyne, ethylene diehloridc and carbon tetra- 
chloride mixture of 3 : 1 is effective for bulk grain 
with bottom trail arrangement for discharge of 
grains, and for fumigating empty bags in closed bins. 
D.D.T. at 5 per cent strength and Gammexaue at 
0 0006 concentrations are effective at 14 per cent 
moisture content of the grain at 8o°F ; half a pound 
of Gammexaue dust I) 034 is sufficient for 100 sq. 
ft. of store. 

I'ennin Control . — The only remedy to offset the 
huge annual waste due to vermin is to destroy the 
pests and to store rice beyond their reach. Rats 
and mice multiply wherever cover, food and water 
arc* available. The first control measure is *to avoid 
giving them these living conditions. Ratproof 
godowns should lie built ; and if open storage is* 
unavoidable, it should have a 3 ft. high plinth with 
projecting rat traps or ratproof walls. Rats must be 
destroyed systematically by complete survey, simul- 
taneous eradication campaign, by mechanical trapSj 
poison baiting (by zinc phosphide, arsenious oxide, 
barium carbonate, etc.) and cynide gassing, etc. 


Conclusion 

The quantitative estimate of the loss by damp, 
burning, rancidity, weevils and pests, llloth in rural 
and urban areas, amount to about 317,000 tons of 
rice per annum or about i'ia per cent of the average 
rice production of the three years from 1943 to 1946 ; 
about 448 i>ar cent of this destruction is as paddy,, 
while the rest is as husked rice. At a very conserva- 
tive estimate of Rs. 3/8/- per maund of rice* tips 
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enormous damage in India works oat to more than 
three chores of rupees* ]>er year.* 
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COLLABORATIVE EFFORTS OF SCIENTISTS 

United .States have become a gathering ground 
for scientists for the purpose of exchange of news 
and also extending the frontiers in the matter of 
international co-operation in scientific activities. 
The Chief of the U. S. Weather Bureau had 
visited Russia in the summer in 1945 and made plans 
for an exchange of weather experts between the 
countries. There was in the intervening period 
‘shortage of trained meteorologists in the United 
Stales. Now weather data from Russia and Siberia arc 
coming into the Weather Bureau several times daily. 
It is sent in the ^international code and picked up 
by the United States Navy Stations at the Pacific 
Islands. The Navy relay the data to Weather 
Bureau Stations on the West coast of U. S. and from 
there they are sent to Washington. Similarly, 
regular weather rei>orts are being sent to Russia 
under a mutual agreement. It is reported that the 
agreement will be a subject of discussion at the 
International Meteorological Organization which is 
meeting soon. This organization was founded in 
187 S and membership has no political bias. Together 
with this news, we have another American source 
stating that Swedish scientists are visiting United 
* States. Arne Tiselius of Uppsala University, the 
Chairmau of the Swedish Natural Science Research 


Council, will study the application of isotopes to 
medical and biological research. Two other Swedish 
scientists are coming for atomic study in New York, 
Boston and Chicago. 

To co-operate with the Stanford Research Insti- 
tute in a $150,000 scheme for production of natural 
rubber from Mexican guayule plant (Partlienium 
argcnlalum) sponsored by the office of Naval 
Research, the Cambridge plant geneticist Dr D. G. 
Catchcside will spend six months in studying the 
genetics of the plant. Dr Catche^ide has to his 
credit studies on the effects of ionizing radiation on 
hereditary eharacterists and is a member of the 
British Ministry of Labour Panel on industrial 
protection and radiation. 

From India also Dr H. K. Sen of Allahabad 
University is proceeding to Harvard Observatory on 
the invitation of I)r Harlow Shapley to continue his 
work on stellar energy. Mr C. R. Bose of Calcutta 
University has been appointed visiting professor of 
mathematical statistics at Columbia University and 
North Carolina University (U. S. A.), 

CYCLOTRON IN SWEDEN * 

Sweden will probably be the only country in 
Europe to possess the latest equipment for nuclear 
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studies. The Nobel Institute of Stockholm under 
Prof. M. Siegbahn has nearly completed the con- 
struction of a cyclotron. The second cyclotron is 
being erected under the auspices of the Physico- 
Chemical Institute, University of Uppsala. The 
estimated expenditure is Rs. 3,500,000 which is 
being met jointly by Swedish industries and Swedish 
Government. This cyclotron is expected to be com- 
pleted in 1948 and will weigh 640 tons. It is hoped 
that it will attain energies of 60,000,000 electron 
volts for nuclei of heavy hydrogen and 120,000,000 
volts for ordinary hydrogen nuclei. At the beginning, 
it will be used for medical and nuclear research by 
the Institute staff nmler the Svedbarg. The indus- 
tries will sponsor work on uses of radiation in produc- 
tion of textile materials and in the chemical industry. 
It is reported that this cyclotron will form the centre 
of a number of laboratories devoted to different 
branches of science. Three scholars from Palit 
Laboratory of Phvsics of Calcutta University are on 
their way to Sweden on study tours.. 

♦ 

HISTORY* OF SCIENCE 

A movement, which has 'gained particular 
momentum in tlje United .States, is the* study of 
history of science as an essential course for all 
science students. It is now tcnlizcd that scientists 
must have a background and also the prospective 
view' ol the implications of works already done and 
the work which they .desire to undertake in order to 
lead the results to fruitful utilization for the society. 
It is not always the guiding principle of scientific 
activity that some utilitarian motive should under- 
line the work but many developmental aspects can 
be foreshadowed if a knowledge of the development 
of scientific thoughts and results is available to the 
workers. T,he History of Science Society is award- 
ing a joo-dollar annual prize to an undergraduate or 
first-year graduate student in the United States or 
Canadian college, university or professional school 
for the outstanding original paper on some aspects 
of the history of modern science. The period is 
mentioned to be between 1600 and 1915 and papers 
may deal with any of the natural sciences or 
in mathematical, enginering, or agricultural subjects. 

PERFUMERY INDUSTRY IN INDIA 

Renowned through the ages as the home of 
spices .and perfumes, . India is still now the richest 
country for aromatic plants. The demand for varied 
and delicate perfumes, is bound to increase with 
the development of the aesthetic, sense following the 
advancement of science, increased prosperity and a 

higher standard bf living. In addition, essential oils 

* • 


6? 

have important or repellent p'roperties for insects and 
could be used for devising snares to destroy animal, 
agricultural and forest pests. 

India's share in the world trade of essential oils 
is significant hut hardly commensurate with her 
resources. The total imports of essential oils and 
synthetic odorants to 19 principal countries in 1935 
amounted in value to about Rs. 1,00,000,000, During 
the two years preceding World War II, India im- 
ported essential oils worth about Rs. 1,700,000 
annually and their average exports amounted to 
about, Rs. 25,00,000, } while the average annual ex- 
ports of essential oil-bearing raw : materials (mostly 
.spices) amounted to about Rs» 7,800,000. A vast 
improvement in this trade is not, only possible but 
can be easily effected. 

The need for a detailed survey and a study of 
all the aroihatic plants in India numbering not less 
than 1,300 and comprising about 10 per cent of the 
total species of flowering plants recorded in India 
has been further stressed in an article in the Journal 
of Scientific and Industrial Research, May, 1947. 
Scientific breeding and cultivation is necessary for 
a greater yield of essential oils and production of 
exquisite perfumes. 

A description of five families of flowering plants 
with coloured illustrations containing detailed in- 
formation on India’s 65 important aromatic plants 
is also given. 

BOTANICAL GARDENS F6R MOSCOW 

The Academy of .Sciences of the USSR has 
entrusted Academician N. Tsitsin with the task of 
laying a new Botanical Garden in Moscow., Joseph 
Stalin has taken a personal interest in the matter 
and expressed the wish that the new gardens be # 
the biggest and richest in the Soviet Union. An 
area of about one thousand acres has been set aside 
for the new. gardens and the chief objective will be 
the study of the best ways and luqpns of utilizing the 
country’s rich flora for the socialist national 
economy. 

Much attention will be paid to tree planting, 
cultivation of decorative plants and creation of parks 
and gardens in the rehabilitated Nazi-ravaged towns. 

The gardens will -likewise be a centre for spread- 
ing knowledge on applied botanies and reveal* the 
wealth of the country's flora and features of vege- 
tation in each republic, from the northern taiga 
to the southern sea coast. 

Not onty soviet flora but also plants from, all 
over the world will be represented . in; the gardens. 
The agricultural plants, from their .wild ancestors 
to the present desceftdents, will be presented i^j a 
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way reflecting most vividly Darwin's evolutionary 
theory of the origin ami development of plants, par* 
ticularlv as a result of tint it's la both. 

The plan further provides for the construction 
of laboratories, museums, herbariums, libraries and 
lecture halls ami extensive experimental plots to 
enable scientific workers to conduct experiments and 
research on a hue e scale. The origin and evolution 
of cultivated plants, like |«>tatoes, cotton, flax, straw- 
licrry, and fruit trees -md the physiological ami bio- 
chemical processes in plants, particularly the texture, 
formation ami disintegration, of the structural' albu- 
mens and ferments are being studied. Interesting 
experiments are being made on rejuvenating plants 
by sittgicnl methods and by changing regimen of 
water, light and nutrition. 

The Soviet specialists in the field of Ixitauy and 
hnitioultiire desire to establish contact with workers 
abroad and receive advice and exchange with them 
catalogues, manuals and other publications on seeds 
and plants. ( Soviet Science, April, 12, 1947). 

LAUNDRY RESEARC H 

SnitNTiMC research is nmv trying to use the 
principle of the Asdic submarine detector for remov- 
ing dirt from clothes. Speaking to the Hritish I,auu- 
derers’ Research Association, Sir Edward Appleton, 
Secretary, Department of Scientific and Industrial 
Research said that good progress was being made in 
this research and success will change all the processes 
of laundering. 

It has been found that dirt is often held to a 
fabric by electrical attraction and the problem in the 
removal 'of dirt from fabrics is to break this electrical 
attraction. Supersonic vibrations are now being used 
to shake out the dirt particles by the Uritish 
laiunderers* Research Association ail’d emulsify them 
in the cleansing solution. This will prevent the dirt 
being deposited again on the fabric. 

' Economy in fuel consumption lias also been 
effected, by laundries following the advice of the 
Research Association. In one laundry coal consump- 
tion is reduced from Soo tons to (xjo tons a year. 
In another, 4.2 per cent of the fuel previously used is 
saved by the use of electric motors instead of a 
steapi prime mover. 

The Research Association is further engaged in 
the testing of a new design for a thermostatically 
controlled iron, new washing machines, new sorting 
apparatus, new soaps, etc. 

Cross infection from blankets use*t in hospital 
'yards was a problem that defied solution for a long 
time. An oiling process, evolved bv the Association. 


has largely solved the problem. (Department of 
Scientific and Industrial Research, London, May i, 
i<> 47 ). 

FORECASTING MONSOON RAINFALL 

It is sometimes possible to foreshadow the 
weather conditions in a particular part of the world 
several months ahead from a knowledge of the ante- 
cedent weather conditions in certain other parts of 
world. The India Meteorological Department com- 
menced issuing long range forecasts of seasonal rain- 
fall in India in i«SSo and has for more than 50 years 
continued the attempt to foreshadow monsoon rain- 
fall and the winter rainfall over certain parts of India. 

The basis of this method of long-range forecasting 
developed by Sir (filbert Walker (a former Director - 
General of Observatories I and now used in the 
department is the method of correlations. It con- 
sists in determining a few major factors that have 
significant relationships with the rainfall to he fore- 
casted, in finding the correlation of those factors 
with the rainfall and also * among themselves, and 
thence to obtain the linear regression and multiple 
correlation coefficient. The extensive and intensive 
searches tarried on over a number of years yielded 
a large number of factors, local as well as extra- 
Indian which appeared to show certain relationship 
with Indian rainfall. A selection out of the numerous 
factors so formed was made by applying a test of 
significance known as Walker's test. The factors 
obtained for forecasting monsoon rainfall in the 
peninsula u\j South Rhodesia rainfall, South America 
pressure, Dutch Harbour temperature and Java rain- 
fall. With the help of these factors it is possible 
to form a linear regression equation which gives the 
departure from normal of the monsoon rainfall in 
the peninsula. n 

In the Scientific Notes, \ r ol. g, , Ad. 101, iy*f 6 , 
(of the India Meteorological Department) the 
authors have correlated the various meteorological 
factors found useful for forecasting the monsoon rain- 
fall in India with the sub-divisional monsoon rainfall 
for the twelve divisions in peninsular India, and 
regression formulae worked out. The usefulness of 
this formulae for forecasting is tested and it is shown 
that they may he expected to give forecasts of the 
same order of precision as for the ‘peninsula’ as 
a whole. 

A NEW ATOMIC ENERGY LABORATORY 

Vrry few in this country including niost of our 
scientists and national leaders seem to have any idea 
of the vast facilities and resources needed for an 
up-to-date atomic energy laboratory. Tt\e following 
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account of the pr«i>osed reorganization of the Argonne 
National Lalxnatory, published in “Science” will, it 
is hoj»cd, dispel some illusions. 

The proposed lal>oratory will be situated 26 miles 
to the south-west of Chicago, Illinois. This site 
has been found most suitable from the consideration 
of geographical location, transi>ortation facilities, the 
type of foundation, availability of sewage, water and 
jM>wer facilities. There will be some 12 large build- 
ings to accommodate the administration, physics, 
biology, medical and enginering research, nuclear 
reactors, etc. It is expected that the whole labo- 
ratory will be completed in 3 yesfrs. For future 
expansions and further developments, a total area 
of about 3,645 acres have been acquired all round the 
laboratory. 

Under the present arrangement about 25 parti- 
cipating academic and research institutes such as 
Chicago University, University of Illinois, Carnegie 
Institute, North Western University elect one repre- 
sentative each. This council of 25 members elect 
a board of 7 Governors fftr the laboratory who review 
general matters of policy and make recommendations 
to the Government. 

‘3,045’ acres is over five square miles. The 
Nuclear Energy Station will therefore have the size 
of a medium sized city. The power requirements are 
not given, but no doubt it will exceed the present 
power supply of all Indian cities, except Calcutta 
and Bombay. 


HYDRAULIC ACCUMULATOR 

'I'm-: development of a novel type of gas-filled 
hydraulic accumulator for constant pressure operation 
has been developed in Russia by J. Kurlovits & F. 
Sv'mdeTnkov ‘ X luleznodorozhni Transport Russia, 
No. 4, 1946, p. S4). I11 this accumulator the required 

pressure is crafted not by compressed air but by a 
gas which evaporates at the temperature and pres- 
sure prevailing in the hydraulic accumulator. For 
any variation in the water contents of the accumula- 
tor, the prevailing pressure is' solely governed by the 
temperature. However, the latter remains constant 
during the operation of the accumulator add the 
accumulator pressure also remains constant. Owing 
to the .slow rate at which the periodic expansion and 
contraction of the gas proceeds during the operation 
of the accumulator, sufficient time is available for 
temperature equalization of the accumulator contents 
with the circumambience to take place. The arrange- 
ment cbnststs of a steel druity with an outlet con- 
nected to the hydraulic system. A mixture of 
methane and propane serves as working gas, the 
actual proportion of the mixture being chosen accord- 
ing to the pressure required. „ Thus for a working 


pressure of 5 atms. and a 200 cub.m. capacity, U 
mixture* of 50%’ butane and 50% propane can In? 
chosen. Then for a working temperature of 6° to 
io°C the quantity of condensed gas works out to 2,400 
litres by volume or 1,310 kg. by weight. In view 1 
of the low specific gravities of both liquid butane 
and propane (o' 545 kg. per litre of the condensed 
gas), the mixture will always float upon the water 
surface. Moreover no ntixiug of the butane — propane 
mixture will occur, nor will the mixture react with 
the water contents of the accumulator. The useful 
working volume of an accumulator is very high. 
Theoretically, it amounts to yS'8% of the gross 
volume and 95%, if allowance for slight leakage is 
considered. This figure is far higher than for any 
other accumulator yet known. Besides giving a prac- 
tically constant pressure, the hydraulic accumulator 
is quite simple in construction, reliable in operation 
and economical in that it utilizes some 2 to 2 '/j times 
less steel per cub.m. of volume as compared with 
other usual types. 

It is usual practice to install for hydraulic presses 
a central accumulator plant connected with the indi- 
vidual presses by a high-pressure pipe system operat- 
ing at 200-250 atms., the accumulator capacity varying 
from 500 to 1,500 litres of water. F'or such plants 
ethylene is used as a working gas, the vapour pressure 
of which amounts to 50 8 atms. at io°C. For railway 
water supply service, the accumulator vessel is usually 
buried underground in order to prevent the freezing 
of water as well as to keep it at a constant 
temperature. 

S. K. ( 7 . 


HIGH PRESSURE VESSELS 

Tin-: revival of the German technical press has* 
brought about the inauguration of about ten highly 
scientific journals, crammed with interesting articles, 
some of which reveal for the first time the highly 
progressive engineering developments in Germany* 
The present note is abstracted from Pie Technik 
which is published by the newly opened Kauuner der 
Technik in Berlin, and to all appearances this journal 
is the successor to the former well-known V. D. I. 
Xeilschrift. 

Progress in Germany since 1935 on the engineer- 
ing development of high pressure vessels with a 
completely new approach to their design is described 
by the authors of this article, E. Siebel and S. 
Schwaigerer. A comparatively thin walled inner 
cylinder is made of hydrogen resisting alloy steel 
w'hile the high pressure is taken care of by outer 
cylinders made of boiler steel. The forged vessels nmde 
in one piece by very heavy hydraulic presses were 
superseded by multilayer vessels of ■yarious types. 
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The forced thick wallet) cylinders were replaced by 
several thin walled cylinders fabricated by welding 
and shrunk on to the high alloy core. The shrink- 
age due to welding assists in closing the gap between 
individual layers and the vessel is capable of with- 
standing pressures- up to 40 <> atmospheres. Pressure 
tests with very high pressures indicated however that 
in this layer type design, after partial plastic defor- 
mation takes place the unequal balancing of loads 
on various cylinders have to be fully taken into con- 
sideration to enable these containers to withstand 
pressures above 400 or .S' >0 ntins. The development 
of banded vessels avoids this practical disadvantage. 
Such vessels consist of a core cylinder with a series 
of profiled bands* wrapped spirally around the core. 
This construction is based on the principle that with 
a hollow cylinder under internal pressure the axial 
stress is only half the tangential stress. The profiled 
bauds take up the tangential load, and owing to tlieir 
stepped surface, transmit a part of the axial load 
also, thus relieving the core cylinder which can then 
1 h constructed as a thin shell of high quality alloy 
steel. The bauds are usually electrically heated to 
5oo°-6oo°C and wrapped round the core in a stag- 
gered form so as to cover the gaps of the preceding 
layer. Handed vessels are capable of standing very 
high pressures ami show, according to tests, ample 
deformation before failure, which is mainly due to 
their monolithic behaviour under internal pressure. 

The development of this new technique of de- 
signing high pressure vessels, will, it is believed, 
exert a profound influence on the progress of manu- 
facture of modern synthetic chemicals as well as in 
other fields of chemical engineering (l)ic Tcchnik, 
1, No. <5, Sept., 1046, />. 1 14). 

s. k. 


INTERNATIONA!.. CONGRESSES 
* 

Thk next International Congress of Physicists 
will be held at Bordeaux (France) in April, 1948. 

The Fourth International Cancer Research 
Congress will be hefd in St. Louis, Missouri, U.S.A., 
during September 2-7, 1947. The Congress will be 
held under the joint auspices of ‘The Internationale 
centre le Crncer* and ‘The American Association for 
Cancer Research’ with Dr R. V. Cowdry, Professor 
of Anatomy, Washington University School of 
Medicine and Director of Research of the Barnard 
Free Skin and Cancer Hospital as president of the 
Congress. 

• The Eighteenth International Geological Con- 
gress will be held in London, during August 25 to 
September 1, 1948 under the auspices of the Geo- 


logical Society of London. A. J . Butler, Esq., of 
the Geological Survey of Great Britain and I)r L. 
Hawkes, Bedford College, London arc the General 
Secretaries and abstracts of papers to be presented at 
the Congress should reach them before May 14, 1948. 

The ll'orld Statistical Congress which is being 
convened by the U. X. Economic and Social Council, 
the International Statistical Institute and the first 
Intcr-Amcrican Statistical Institute will meet at 
Washington, U. S. A. in September next. 


LADY TATA MEMORIAL TRUST AWARD FOR 1947-48 

Tint trustees of the Lady Tata Memorial Trust 
announce the award of the following Scholarships 
and Grants for the year 1947-48 : 

I. International award for research in diseases of 
the blond with special reference to Leucaemias 
are made to : Dr Jorgen Bicliel, Denmark ; 
l)r Pine Cazal, France ; Dr Pierre Dustin, 
Belgium ; Dr Maurice Guerin, France ; Dr Simon 
Iversen, Denmark ; Dr Joseph Japa, Poland ; Dr 
Edith Paterson, Great Britain ; Prof. Edorado 
vStorti, Italy ; Dr Peter A. Gorer, England ; Dr 
Johannes Clcmmescn, Denmark ; Dr C. F. M. 
Plum, Denmark ; Dr 'Page Kemp, Denmark ; 
and Dr Guido Totterman, Finland. 

II. Indian scholarships for .investigations having 
a bearing on the alleviation of human suffering 
are awarded to Messrs Suprobhat Mukerji 
(Chemistry), Kalyamnoy Mukerji (Physiology), 
Narcsli Chandra Ghosh (Biochemistry), of the 
University College of Science, Calcutta ; Messrs 
P. R. Gupta (Chemistry) and Yashwant Bal- 
krishna Rangnekar (Biochemistry) qf the Indian 
Institute of Science, Bangalore and Mr Haridas 
Brahmaeliari (Biochemistry) of the Nagpur 
University, Nagpur. ‘ 


ANNOUNCEMENTS 

Sir Ardkshik Dai.ai, has been elected President 
of the Indian Institute of Science, Bangalore vice 
Sir M. Visvesvaraya, retired. 

Prof. M. N. Saha has been elected a member to 
the American Academy of Arts and Sciences. The 
A. A. A. S. founded in 1780 is the second oldest 
learned society in the U. S. A. Among its foreign 
members, the Academy counted Humboldt, Faraday, 
Darwin, Helmholtz, Kirchoff and others. 

It is this Association which awards the famous 
Rumford Medal every two years on thq. most signi- 
ficant investigations in Natural Philosophy. 
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Mr. R. C. Hose, m.a., f.n.i., head of the post- 
graduate Department of Statistics, Calcutta Univer- 
sity, left for U. S. A. to attend the Statistical Con- 
ferences in Washington and to deliver a series of 
lectures at several American Universities. 

An embargo having been placed on all discus- 
sions connected with Atomic Energy, the subject 
could not be discussed at the 11th International 
Congress of Pure and Applied Chemistry recently 
held in London. This corrects our announcements 
about the Chemistry Congress published in last July 
issue. After we had gone to press, the news was 
received. 

Thk Congress adopted the following resolution : 
“The eleventh International Congress of Pure and 
Applied Chemistry declare their wish that in future 
the science (chemistry) must be applied only to 
establish good relations and fraternity among differ- 
ent countries of the world.” , 

• 

Dr Ajrr Kumar fvvirA, D.Sc., a Prcmchaml 
Rovchand student of the Calcutta University has 


been awarded 1R57 Exhibit iau Scholarship to enable 
him to piosecutc'his higher studies in Nuclear Physics 
abroad. He was until recently working on / 3 -ray 
spectroscopy and Nuclear Physics in the University 
College of Science, Calcutta as a junior research 
fellow of the National Institute of. Sciences of India. 
Dr A. K. Saha is the eldest son of Professor M. N, 
Saha, F.R.S. 


ERRATA 

In July, 1047 issue, p. 33, column 2, line 6 read 
“of Calcutta mycologists, working* under the inspir- 
ing guidance of Prof. S. R. Bose. Cytological 
basis . . . .” for “of Calcutta mycologists. Working 
under the 'tispiriug guidance of Prof. S. R. Bose, 
cytological basis . . . 

P. 34, column 2, line 20, read “Science” for 
“Welfare”. 

P. 38, column 1, line 44, read X = degree of 
acetylation for A — per cent acetic acid content. 
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The Purums — An old Kuki Tribe of Manipur — By 

Tarakchandra Das, M.A., University of Calcutta. 

Price Rs. jo/-. 

Small though it is in numbers (it contaiits only 
some 300 souls) the Purum tribe is of interest to 
scientists becamfc it is in a transitional stage. Living 
as they do on tile lower slopes of the hills bordering 
the Logtak lake in Manipur State, the Purums are in 
constant contact with Manipuri culture proper, some 
of which they have inevitably absorbed. For instance, 
primitive j hunting has been abandoned in favour of 
plough cultivation. The special interest of the book 
for sociologists is that it describes a culture clash not 
unlike those occurring elsewhere in India, where 
primitive cultures impinge on more advanced. The 
Hindu Manipuris, to use the words of the author 
“look down upon the Purums as something less than 
human beings”. On the other hand, and partly on 
account of^the attitude of the Hindus “the hill tribes 
of .Manipur are now growing into a consciousness of 
unity among themselves as agaiiist the Hindu dwel- 
lers of the valley”. The author shares none of this 
prejudice and his liking for the Purum's is absolutely 


sincere. He cannot blame the hillmen for their 
unity, but he does blame the Manipuris for the 
hostility which has caused it. His book is far more 
than a record of a tribal culture. It is first and 
foremost a mine of materials and suggestions for the* 
improvement of the lot of the tribesmen on the one 
hand and the dissipation of cruel and unwarrantable 
prejudice on the other. The lessons it contains are 
applicable over a wide field. 

/. P, M. 


Alfred Adler — By Phyllis Bottome. Pp. 279. Pub- 
lished by Faber & Faber Ltd., London. Price 
r2s. 6d. t • 

The book is a biography of Dr Alfred Adler, 
founder of the school of psychology commonly known 
as Individual Psychology. As the book is written by 
one who was? intimately associated with Dr Adler’s 
activities over a long period many episodes of his 
life are recounted in it which may be of interest' to 
those who may feel interested in the scientist’s per- 
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sonal life. A limited space has been <kvnti.il to 
l)r Adler’s actual work. 

A IxKrk of this nature might have been <>f more 
value if the facts were used objectively and more 
dispassionately. Secondly, it is regrettable that 
personal relationship between Adler and I* rend have 
been nurrated in a vein which is not desirable. Ivvcn 
if it be accepted that there were grounds for mutual 
recrimination during the life time of bread and 
Adler, it is of less use to carry on the ‘feud’ after 
their death. It does neither help science nor 
scientists. 

N.M. 


I Saw Yugoslavia — By Cautam Cbattopadhvaya 
(Deny of three weeks in the laud of partisans). 
l’p. 46. People’s Publishing House, Bombay, 
>046. Price As. -/H/-. 

Hooks like this, intimate, factual and revealing, 
have l>oen plentiful about Russia ; about Yugoslavia 
there have not been many, at least not many are 
known to us, - and therefore we welcome this timely 
little publication. Here we see how much can be 
achieved and how much more can be expected when 
a people makes up its mind to express itself in all 
departments of life. Mr Chattopadliynya has taken 
us right inside the heart of the country about which 
he writes with so much well-placed enthusiasm and 
intimacy. That lie was a member of a students’ 
organization is all to the good, since the informed 
enthusiasm of his generation is the capital upon 
which the future of our country can draw with con- 
fidence. 


/>. <;. 


India & U.N.O.— By Mohan Kumaramangalam. 

Pp. 46. People's Publishing House, Bombay, 

1046. Price As. -/ 8/-. 

At the U.N.O., the Indian delegation achieved 
a notable success as against the Hitlerite enactments 
of the South. African government, thanks largely to 
the [anverful supixnt they obtained from Russia and 
the group of nations that has gathered round her. 
Mr Kumaramangalam has done well to place before 
us au unusually interesting resume of the various 
proceedings that led up to India’s final success, and 
against the background of international manoeuver- 
ings, his story is not only interesting but instructive 
as well. India should now be in a better jjosition to 
know how to- save the U.N.O. in the great crisis 
which is already looming in the horizon ; never 


hefote was it so necessary for the world that it 
should l*c saved in order that civilization may 
survive the conspiracy of vested interests. 

D. G. 

Luther Burbank, a Victim of Hero Worship— By 

Walter L. Howard, l’h.D. Illustrated. Pub- 
lished by Waltham, Mass., the Chronica Botanica 
Co., Calcutta, India, Macmillan & Co., Ltd., 
Vol. <), No. 5/6 (l’p. 21^-522) of Chronica 

Botanica. Price $.Y 75. 

Luther Burbank was the most well known plant 
breeder the world lias ever produced, and his life 
and achievements have been a great source of inspira- 
tion for practical plant breeding. While he had » 
many admirers in his own country and abroad, he 
had also a large number of critics, who condemned 
him and his activities. Consequently, a big volume 
of literature ha* grown round Burbank and his work, 
but no where an atUmpt has been made to study his 
career objectively. It is this gap the present volume 
is intended liK up. It is essentially a collection 
of analyses of different aspects and events of 
Burbank’s colon! ful career, stippoitcd bv meticulous 
collection of historical accounts, and in presenting 
them, the author lias Ihjcu imbued with a spirit of 
fair play. 

The value of tlve present .volume is increased by 
the inclusion of a few photographs of Burbank and 
his farm and also a few facsimile of Burbank’s 
original catalogues. His short life sketch and a 
summary of his more important productions are use- 
ful additions, which will, no doubt, be much 
appreciated. 

We recommend this unbiased, scholarly account 
of Burbank to our readers. 


/. K. C. 

Goethe’s Botany — By Agnes Arber, D.Sc., F.R.S. 
Illustrated. Published by Waltham, Mass., the 
Chronica Botanica Co., Calcutta, Macmillan & 
Co., Ltd. Vol. 10, No. 3 (Pp, 63-126) of "Chronica 
Botanica. Price $2*00. 

Goethe is well known as a poet and philosopher* 
but that he was also a botanist and took life-long 
interest in Botany, is not known to many. His 
studies of plants began with their descriptions, which 
naturally led to those of comparative iporpholbgy, 
but the poetic mind did not stop there, instead, it 
soared up into hypothetical region beyond the 
domain of science. Nevertheless, his contributions 
are a significant chapter in the historjf of Botany, 
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and the author has done a distinct service bv bring- 
ing out this edition in which are included transla- 
tions of Goethe’s Metamorphosis of Plants and 
Fragment. 
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Her critical introduction * is of great help to 
understand Goethe’s work in their proper perspective. 

1. K. C. 


LETTERS TO THE EDITOR 


[The Editois (tie not responsible for the vicios expressed in the /cl/cts.] 


STUDIES IN SESQUITERPENES 
Part I: A New Synthesis of Cadnlene. 

CaualknB, the impoitant dehydrogenation pro- 
duct of some of the sesquiterpenes, was originally 
synthesized by Ruzicka and Seidel* by a com- 
paratively lengthy procedure. A new and much 
simpler procedure for its synthesis has been achieved • 
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/>-Cymenc was condensed with methylsuccinic 
anhydride in nitrobenzene in presence of anhydrous 
aluminium, chloride to. give' a keto-aeid, m.p. xi8- 
t io°. The structure of the keto-acid as =i-inethyl-/L 
(/>-cymoyl-2)-pr0pionic acid *fl) was established by a 
straight forward synthesis, starting from 2-acetyl-f>- 
cymene. 2-Acetyl-/>-cymcne a was brotninated with 
one mole of bromine ; the resulting w-bromo-com- 
pound was condensed with ethyl methylcyanoaeetate. 
The cyno-ester was hydrolyzed and then deearbofcy- 
lated at 160-170°. The resulting acid melted at 
1 1 8*1 fQ 0 ; mixed melting point .with the Friedel- 
Craft’s condensation product (I) remained under- 
pressed. 


The keto-acid was reduced by Clenmicnseu’s 
method using Martin’s -1 modification, yielding a 
colourless slightly viscous licjuid, b.p. 1 82-850/6 mm. 
The <-nicthfl-7-(/»-cymyl-2)-1mlyric acid (II) was 
cyc'lizcd with aluminium chloride, via the acid 
chloride to yield the corresponding tetralone (III), 
b.p, 1 1 ,' V S °/ 2 nun. The tetralone was reduced 

with sodium in moist benzene to give the secondary 
alcohol (IV) which was dehydrated with anhydrous 
formic acid. The resulting hydrocarbon, b.p. 132- 
1 38 0 / 9 nun. was completely aromatized by dehydro- 
genation with selenium to give cadalene (V) which 
was identified as its picrate, m.p. 1x5°, and styplx- 
nate, m.p. ijS°. Mixed melting point of this 
cadalene picrate remained undepressed with ail 
authentic sample obtained from a natural source. 

Sukii Dkv 
P. C. Gtjhm. 


Organic Chemistry Laboratories,, 

Dept, of Pure 8c Applied Chemistry, 

Indian Institute of Science, 
bangalore, 19-12-1946. 

' Ruzicka and Seidel, Heir. Chiin. Ada., S, 360, 1922. 
‘Allen, Organic Syntheses, 14, 1-3, 1934. 

1 H. L. Martin, J. Aina. Chan. Soc„ S8, 1438, 1936. 


EFFECT OF SESAME OIL O 
FORTIFIED WITH 


N VEGETABLE GHEE’ 
VITAMIN A. 


: ‘Vegetable curb* is, now-a-days, being largely 
consumed as a dietary fat. But the tinsaturated 
fatty 'acids like linoleic or arachidonic acids that are 
believed to play a role .in human nutrition 1 , are 
mostly lost during hydrogenation. Addition of some 
fat like sesanie # oil rich in linoleins, is being suggested 
for making up the above deficiency in the “vegetable 
ghee", This may also help in assimilation of the 
fat by increasing its fluidity. Again fortification. 
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with vitamin A is Being further advocated If/., 
Daniel*) for enriching the hxxl value of the fat. But 
it has been recently noticed* froirt this lalx»ratory 
that vitamin A itself is not so stable in presence of 
sesame oil. Accordingly, investigations have been 
undertaken to study the influence of sesame oil in 
maintaining the' jmteticy of vitamin A when present 
in fortified ’vegetable ghee’. 

A brand of ‘vegetable ghee’ (124 ,^7 gins.) as 
purchased from the market and exhibiting an acid 
value of 1';, was mixed with a vitamin concentrate 
(o’ 65 gm.) containing 2,00,000 International* Units 
of vitamins A per gramme in a sterile glass container 
lilted with air passing arrangement. The- prepara- 
tion was marked as V. Similarly the same ghee 
(trS'15 uni.), sesame oil (b'22 gtn.) washed free from 
free acids and purified, ami the above vitamin con- 
centrate (o'ft.i gm.) were mixed in anotlitr bottle and 
this was marked as preparation VS. Air led through 
a bottle containing caustic potash solution and 
another containing concentrated sulphuric acid was 
continuously passed through the above two prepara- 
tions under identical conditions on keeping the 
bottles in water bath maintained at near about .p >°C. 
The vitamin A potency of the preparations were 





I’m. 1 

determined in terms of Carr-Pfice blue by a l.ovi- 
boud tintometer from time to time by taking out an 
aliquot part of the preparations. The relative fall 
i»*Blue values in the two preparations V and VS 
might be noticed from Fig. 1. 

From this preliminary investigations it appears 
that incorporation of sesame oil (5 per cent) to vege- 
table ghee (c/., the curve VS in the grgph) definitely 
lowers the keeping properties of vitamin A in 
vegetable ghee. The ghee itself as evident from the 
curve V, is not also maintaining the vitamin potency 


and for which the effect of incorporation of some 
suitable antioxidant may be studied. Bat as sesame 
oil is being noticed to exert a direct influence in the 
destruction of vitamin A in the fortified vegetable 
ghee, its iimorporation cannot be advocated. Similar 
influence of other edible oils rich in linoleins (such 
as cotton seed , ground nut or, maize) are being 
studied. 

U. P. Ha su 

N. Ray 

Bengal Immunity Research Laboratory, 

Calcutta, 2 o-5-j1»47. 

1 Hansen, A K. and Burr, (». <)., four. A met. Med. Assoc. f 
132. 855, 1946. v 

* Daniel ct al, Science. <JS , |S9, 1943. 

* Sen Gupta, S. K. ( Join. lmi. ChCtu. Sol., 23, 233, 1946, 


* 

ON THE MOISTURE CONTENDS OF QUININE SULPHATE 

Tiik quinine" sulphate of the British pharma- 
copoeia «has a moisture content corresponding to 
about 7 'i‘ molecules of water of crystallization, but 
this salt is unstable and loses water on exposure to 
air. The consequent loss of weight and alteration 
in strength often becomes a source of difficulty in 
the evaluation of the drug, as has been recently 
pointed out by Das and Sen (lupta. 1 Some loss of 
moisture occurs even when the salt is packed in 
well-closed containers and disputes in business tran- 
sactions arising out of the consequent decrease in 
weight in transit or storage are not uncommon. 

The dihvdrate of quinine sulphate, which is 
formed when the official salt is exposed to air or 
heated at 50°C is a more stable salt 2 and suggestions 
have been made in the past to reduce the present 
official quinine sulphate by the dihydrate. But this 
has not met with general approval, particularly on 
the part of the manufacturers, due to the fact that 
at this moisture level the salt loses its silky Crystaline 
appearance and light texture which are looked upon 
by the trade as signs of quality. 

The uucertainity of the moisture content of 
quinine sulphate, as obtained in the market, renders 
its • moisture determination of secondary importance 
in its analysis. If the limits of moisture as set out in 
the B. P. were to be strictly adhered to, the best 
quality of quinine sulphate would have to be rejected 
simply because it had lost some water. - The most 
rational procedure would be to express the quantity 
of quinine sulphate (or of any other quinine salt) 
in terms of the actual quinine alkaloid content, based 
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on analysis, irrespective of the actual weight of the 
salt which, in any case, is an unreliable index. 

S. Mukhkrjhb 

Bengal Immunity Research Laboratory, 

Calcutta, 20-5-1947- 

1 Dns, B. K. and Scngnpta, S. B., ScuiNCB and Cci-Tcrr, 12. 
555, 1947. 

* Thorpe's Dictionary of Applied Chemistry, III, 4t1i K < 1 ; - 
tion, p. 173. 


CALL1UM CONTENT IN INDIAN BAUXITES 

Tint chemical estimation of trace quantities of 
C!a is a complicated problem. This involves its sepa- 
ration from all interfering ions. Of the various 
methods suggested from time to time the colori- 
metric method developed by H. H. Williard and II. 
C. h'ogg 1 using quinalizarine is the most promising. 
They described various methods for its separation 
from interfering ions But nothing was mentioned 
about its separation from excess of Ti. Indian bauxites 
contain traces of Ga and also a large amount of Ti. 
This investigation was started to devise w method 
for the separation of Ga from Ti, with the ultimate 
object of estimating the Ga thus separated . The 
classical method of Lecoq*, i.e., the use of arsenic 
sulphide as a collector from a weakly acetic acid 
solution failed bcausc some Ti was always copre- 
cipitated by hydrolysis. By a modification of the 
ether extraction method of D. C. Grahame and G. 
T. Seaborg' 1 the Ga was separated in a pure ‘state 
and estimated eolorimetrically with quinalizarine at 
/>H 5. A synopsis of the procedure is given below, 
the details of which will be published elsewhere. 

The ofe was decomposed with four times its 
weight of fus^l alkali. The melt was dissolved in 
water and the* residue freed from any adsorbed Ga 
by repeated washing with o‘5 N alkali (tested 
spectroscopically) . Traces of colloidal iron from the 
filtrate was removed’ with MnO a as a collector. The 
combined filtrate was acidified and the hydroxides 
precipitated with NH a gas, avoiding an excess. The 
hydroxides were filtered, washed and dissolved in 
strong HC 1 . The acidity of the solution was 
adjusted to 6N in HC 1 and Ga removed by repeated 
extraction with ice-cold ether. Ether was removed 
from the combined ethereal extracts. The Ga was 
dissolved in dilute HC 1 . Requisite quantities of 
ammonium acetate, ammonium chloride and sodium 
fluoride were added and the pH was adjusted to 5 - 
The colour produced with quinalizarine was matched 
against standards in a photo-electric colorimeter. 
The sensitivity of this method was found to be tip to 

5 


x 7 per c.c. below which ^regular results were 
obtained. Incidentally it may be mentioned that the 
same set of samples were analyzed for Ga spectroscopi- 
cally by’B. Mukherjca. 4 The results obtained by the 
two methods which are given below will be found to 
be practically concordant. 


IViuxite 

No 


I 

291 <i 
5038 ) 

1 

797 * 
78*8 A : 
7*57 | 

Am ! 
1128 I 
1142 
5100 


Locality 


Salgipat, N, Lohanln^n, Bihar 
1 mile N.W. of Dhngarvadi, 
Kolhapur, Bombay 
YelutKurh, Fort, Bombay 
N.W. of Riulliaiuu*ri 
N.R. of Ainnrknntak, S. ! 
Rewali 

Katni, Jubbulpore. C. 1\ 
Surganj State 

Salnl, Riosi Telisil, Kashmir 


Present 
chemical 
method 
%<>a. j 

j 

Mukherjea's 
results 
% Ga* 

0017 j 

•002 

•0023 

-0026 

•00275 i 

003 

00415 1 

1 * 

I *0043 

| 0033 

•0035 

| 00505 

*.0055 

I 0074 

•007 

I -0077 

•008 

1 -0071 

•007 


Our best thanks arc due to Mr B. Mukherjca 
for the qualitative speetrographic analyses for gal- 
lium in the residues left after alkali fusion. 

A. Majumdar 
P. B. Sarkar, 

Laboratory of Ghose Professor of Chemistry, 
University College of Science & Technology, 

02, Upper Circular Road, 

Calcutta, 13-6-1047. 

1 H. H. Willinrd and II. C. Fogg, J. Am. (Item. Sac.. SO, 
40, 1947. 

’Leeoq de Iloisbnundrou, Cotnpt. rend., 82, 1098, 1876; 

83, 636, 824, 1876; 03, 815, 1881. 

’I). C. Grahame ami G. T Sea1x>rg, /. Am. ('Item. Soc., 
80. 2524, 1938. . 

* U. Muklierjea, SciRNCR and Cri.TCRK, 12, 598, 1947. 


NATIONAL HERBARIUM FOR INDIA 

At the Twenty-fifth (Silver Jubilee) session of 
the Indian Science Congress, a discussion was held 
on the subject of 'A National Herbarium for India* 
in the Botany section of the Congress held in co- 
operation witli the Indian Botanical Society, iq the 
presence of a large gathering of botaflists of India 
and abroad. 

A National Herbarium should contain a collec- 
tion of plants fully representative of the species 
including all their varieties, etc., found within th% 
country and include as many types and co-types of 
these as possible. * v 

* 



76 


SCIENCE AND CULTURE 


Vol. 13, No. 2 


ft 


Such a collection needed not only for the use 
of botariist* but also for foresters and agriculturists* 
It i» also needed for the preparation of provincial 
and local floras. 

Ah a result of these discussions it was resolved 
that the nearest approach to a National Herbarium 
is the Herbarium located in the Koval Botanic 
Garden, Sibpur, which should be converted as such. 

Unfortunately, very few of the earlier collec- 
tions, on which the description of Indian plants are 
based, are now not available in India. They are to 
be found in vinous British and European herbaria, 
the most important of which are those of the* Royal 
Botanic Gardena, Kevv and the British Museum, 
Enndon. 

The causes which led to the transfer of these 
specimens need not be dilated here. In fact, it was 
not until July, 10*7, and due to the initiative of 
Prof. B. Salmi, E.R.S., that special rules were 
framed for the loan, gift, or exchange of specimens 
from the Sibpur Herbarium. In the early days of 
the East India Company, duplicates were even 
distributed in several European herbaria but not in 
India. The most glaring instance of such an 
omission is the absence of a set of ‘Wallichian Collec- 
tions 1 in India. 

Thus for more than a quarter and a century 
tvpes of Indian plants found their way outside India, 
thereby seriously affecting botanical research in 
India, and to the detriment of the loss of India’s 
cultural assets. 

Recently, Maulana Alnil Kalam A/ad , intro- 
duced a bill in the Central Assembly, for the purpose 
of reclaiming Indian treasures taken out of the 
country during the last 200 years of British rule and 
stopping 1 any further transfer of such specimens as 
are of educational ami cultural treasures. 

It may not have occurred to the sponsors of this 
proposal that these botanical specimens contained in 
the British Museum and the Royal Botanic Gardens, 
Ke\v are equally jmportunt National Treasures of 
educational and cultural value and they should be 
included in the list of inventories now being prepared 
by the Government of India for the recovery of 
Indian specimens from Britain. 

It has been argued by the late Sir Arthur Ilill 
(a former director, Koval Botanic Gardens, Kew) 
regarding these early collections made in the time 
of the East India Company's administration that 
“some were made by private individuals, others by 
servants of the Company in their private capacity, 
others by servants of the Company in their official 
% capacity who were permitted by the * directors to 
retain possession of them when they retired from 
their* service, while others again were stored in the 


London offices of the East India Company and were 
finally handed over by the Court of Directors to 
Kew” 

“Those that are at Kew were therefore acquired 
by purchase or by deed of gift and there can be no 
question as to their present ownership ; nor can there 
be any question that they are in their rightful place, 
considering that they contain many type specimens 
on which the Indian Floras prepared at Kevv are 
based”. 

Indian botanists, on the other hand, claim that 
these types or co-types have got to be re-acquired 
for the Sibpur Herbarium and the state of things as 
stated by Sir Arthur is not accurate. A number of 
expeditions were carried out during East India 
Company's regime and after and all these collections, 
mostly housed at Kew are not gifts or exchange. 

Tlie Government of India have now* to take steps 
to draw a complete list of such collections and find 
cait the exact position with regard to these and for 
this purpose it is necessary to appoint a committee, 
preferably a paid personnel, to draw up the list at 
once. Such a committee, should include a represen- 
tative of each of the following organizations : 

(1) National Institute of Sciences of India ; (2) 
Indian Botanical Society ; (3) Botanical Society of 
Bengal ; (4) A nominee of the Government of India, 
and (5) A nominee of the Government of Bengal. 

This committee will have to go through care- 
fully w it li the list of collections now in Great Britain 
and place facts before the Government of India 
within as short a time as possible, w ho would com- 
municate their decision to the India Office, at London. 

It has also to be borne in mind that the Govern- 
ment of India is maintaining many more herbaria 
other than the one at Sibpur, viz., 

(1) The Herbarium of the Forest Research Insti- 

tute, Dchradun (Established 1816) ; 

(2) The Herbarium of the Economic Botanist to 

the Government of Bombay (Established 
1 <S8o ) ; 

(M The Herbarium of the Government Museum, 
Madras (Established earlier than 1878) ; 

(4) The Herbarium of the Imperial Mycologist, 
New Delhi. 

The collections of all these herbaria have also 
found their way outside India. A list of such collec- 
tions now in Britain also needs scrutiny. 

It has been further brought to our notice that 
many of the early Indian collections did not reach 
Kew', because Kew was theh not in ^existence. 
These collections found their way to the British 
Museum, Gray Herbarium, Herbarium at the Royal 
Botanic Garden, Edinburgh, etc. 
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The attention of the Government of India is 
drawn to these facts, as it is of so vital importance 
to India’s botanical, agricultural and forestry develop- 
ments. Now that the botanical survey is going to 
be revived, it is all the more necessary that Indian 
workers should get ready in their hands, the Indian 
collections. Without this, the survey will be greatly 
hampered in its work. 


A. K. Ghosh 


The Herbarium, 

Calcutta University, 

;,5, Uallvgunj Circular Road, 
Calcutta iq, 17-6- IQ47. 


SALTATION IN llEI.MIXTItOSI'OKhM ORYX A K 
BR. DE HAAN 

In 1042, during the course of an investigation 
into the diseases of ricc t at Dacca, seven cultures 
(three grown on soil mixed* with oatmeal in flasks, 
two on oatmeal agar in test tubes .and two on oat- 
meal agar in petri dishes) were found to # produce 
differentiated patches consisting of masses of pink 
compact hvphac which suggested contamination. 
Although the morphological characters were seen to 
agree closely with those of the original culture of 
Uclmiathosporium oryzac, two distinct differences 
were noticed in the mhv form of growth, viz., pink 
lolour of the mycelium and sterility. The new form 
was studied and was found to be quite distinct from 
the original. Since saltation in Hehninlhosporium 
is of frequent occurrence, it was suspected that this 
new sterile form may be a saltant of the parent form. 
Moiiosjioral cultures of the fertile form and 1110110- 
hvplnl cultures of the sterile form were studied and 
their pathogenicity was also tested. 

Pinkish myrtlial patches appeared scattered over 
the original mycelium. Matsura 1 observed the 
appearance of a saltant of this type in the Hthnin- 
thosporium stage of Ophiobolus miyabeanus I to ct 
Kuribavashi, and designated it as Island type of 
saltation. I11 four cultures it was observed that the 
parent form consistently gave rise to the new form, 
while the latter only in two cultures produced the 
former (( Jrthogenetic saltation). In a few cultures, 
however, reversion was observed*. The number of 
l atches producing the sterile form and the areas 
occupied by them increased as the parent cultures 
became older. 

A. Morphological characters. — The parent form 
Ufclmin thosporiu m oryzae) is dark brown in colour 
and exhibits slow growth. Hypliae are fertile, 
measuring 1^5 to 3‘85 /* in diameter, 'the average 


being 3 To «. The new form is pink in cofour and 
exhibits copious. aerial growth, and its mycelium is 
dense. ’Hypliae are sterile, measuring P83 to 7 '57 n 
in diameter, the average being 5 '75 fi, with profuse 
branching and cells longer than those of the parent 
form. 

B. Parasitic activity. — The under-noted varie- 
ties of A us and A man paddy were inoculated with 
the two forms of the fungus with a view to testing 
their pathogenicity : 

A us : Kataktara, Ihilar and Dharial. 

A watt : Latisail, ludrasail and Hhasamanik, 

The .methods of inoculation employed were as 
below : 

(a) Inoculation of soil with cultures of the 

fungus grown for three weeks on soil' 
mixed with oatmeal, 

(b) Inoculation of leaves of healthy seedlings 
with the mycelium, and 

(c) Inoculation of the collar region of healthy 
seedlings with the mycelium. 

The results of inoculation tests arc given in 
table I. Letters (a), ( b ) and (c) mentioned above 
have been used in the table indicating the methods of 
inoculation. 


TABLE I 

Inoci’i. crioN or Rich Seeui.inc.s with II . oryzac and 
THIv NEW KORM 


I 

1 

Variety ! Inoculum 

1 

i 


Number of I Number of 
seedlings seedlings 

inoculated by infected by 
dilierent different 

methods of metlftjds of 

inoculat ion inoculation 





— — 


■ " 

■ 

— 

■ 


(a) 

(|» 

. 

(a) 

dX 

(C) 

A us : 








Kataktara 

Parent form 

6 

6 , 

5 • 

5 

3 

5 


New sterile form 

8 

0 

0 

1 

2 

2 

Dular 

Parent form 

6 

6 

6 

3 

2 

4 


New steri’e form 

6 

(1 

6 

1 

— 

3 

PhaHal 

Parent form 

(5 

5 

5 

6 

4 

5 


i New sterile form 

6 

! 6 

; r> , 

1 

— 

2 

A man : 

i 


l 

1 1 




iMtlsall 

Parent form 

6 

6 

8 ; 

4 

3 

5 


New sterile form 

7 

7 

8 

1 

— 1 

— 

Ivdrasall 

Parent form 

7 

8 

7 ! 

5 

5 

4 


New sterile form 

7 

7 

7 1 

j l 

4 

3 

Hlusatnantk 

Parent form 

5 

5 

5 1 

1 5 

3 

4 


New sterile form 

6 

6 

6 ! 

1 1 

2 

2 


The table shows that the narent form of H 
oryzae is much* more virulent than the sterile form. 

Since considerable differences exist between the 
two forms in respect of their morphological charac- 
ters and pathogenic activity, it is obvious that th® 
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two forms are quite distinct and that the sterile form 
in a naltant of the original fungus. . 

The author is thankful to Dr P. Maheshwari, 
Head of the Department of Biology, Dacca Uni- 
versity, for giving facilities to work in his lalx>ratory, 
and to Dr S. N. Da^gupta of Lucknow University 
for examining the parent form and the saitant. 

S. P. Raycii.u-imcuri 

Division of Mycology and Plant Pathology, 

Indian Agricultural Research Institute, 

New Dd In, 24-6-1947. 

*’ Mntsura, I , /. f'Uwt 1‘ioU-ct.. 17. 7, 1930. 

* itdvguplit, S N.. Saltation in fungi, 83 pp., Lucknow 
UiiiviTMty Studies, No. V, I (I. 1(1. 

♦Original paper was not available, alisttxts were seen 
in A'c'c. \l Vi<‘loy,v. 


BENZYL BENZOATE AS AN ADULTERANT OF 
OIL. ANISI 

Svmh.ks of oil anisi recently received in this 
lahojatory for analysis not indy did not conform to 


B. P. Standards hut were actually found to possess 
high sj>cciftc gravity. It has been mentioned 1 that 
genuine oil anisi sometimes becomes heavier than 
water on prolonged exposure to light and air. With 
a view, therefore, to find out if these samples were 
such specimen of oil anisi, their detailed examination 
was undertaken. On subjecting them to steam dis- 
tillation, about 5 per cent genuine oil anisi of B. P. 
quality was recovered from the steam distillate. 
The non-volatile jiortion (approximately 95 per cent) 
u as identified as benzvl benzoate (C s H a .COOCH*. 
CJI,). 

The use of Ixmzyl benzoate as a fixative for 
most floral perfumes has been recorded*. But I have 
not come across any reference recording its use for 
the adulteration of oil anisi. 

S. C. Roy 

Public Analyst’s Laboratory, 

Government of United Provinces, 

Lucknow, 25-6-1947. 

1 (.iildmmter nn<] Hoffman, I'oldliU’ Oil v, 3, 344, 1922. 

’ Allen, Commercial Oiganic An.ihsis (Sill IMilioti), 4. S7S, 
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VACANCIES FOR SCIENTIFIC WORKERS 

1. ASSISTANT AGRICULTURAL CHEMIST, New Delhi: .Salary Rs. 200-15-350-20-650. Qualifications: 

(<») M.Sc. or diploma of I.A.R.I. in Chemistry, (f>) Post-Graduate training in Agiicultural Chemistry 
or Sod Science or in Analytical Chemistry and (c) Good record of research work fpr about 5 years. 
Age : preferably below 55 years (38 years for Scheduled Caste candidates). Apply before 23rd August, 
, 047 to Secretary, Federal Public Service Commission, Simla. 

2. ASSISTANT MINOR FORFST PRODUCTS OFFICER, Debra Dun : Salary Rs. 200-15-320-20-600. Qua- 

lifications: (1) M.Sc. or higher degree in Botany, with Chemistry as one of the subjects in B.Sc.; 
(2) Training in Systematic or Economic Botany ; (3) Knowledge of vegetable economic products of 
India ; (4) Some experience in the study of anatomy of plants ; (5) Knowledge of the system of 
collection and marketing of minor forest products ; (6) Field experience in botanical and economic 
surveys ; (7) Ability to write English in lucid style. Age : maximum 35 years (38 years for Scheduled 
Caste candidates). Apply before 23rd August, 1947, to Secrctarv, Federal Public Service Commission, 
Simla. 



August, *947. 


3 d 


SCTKNCB AND COT.TURB 


Tehgrui: <NCSU«r 


Tekfhtae : C*l{J|J} 



ELECTRIC MOTORS 6 POMPS 


SELF 

PRIMM8 


f-, * <r 

•is. . £ ft 


> 4 Pr Ml •*:!■- 


' v; ^* 


■ •■ *#iRty.s 

'"■ Mil'll:- 


8S8B0Y4 

COMPACT 


THI: sp.... » r» «£...&» ! H. 


DF. SIGN E-Dia; BUI tT BY EXPERTS 1 N THE ELECTRIC AL T ? ADF 


ELECTIIC CONSTRUCTION & EQUIPMENT C° I ?. 1 

■ANACHfl AMHI : LAKM*«A*A» UlOiTI A OS. 

ML CHCTTABAWAN AVENUE : EOW BOX NO. KM, CALCUTTA, 6 


When replying to the edvertiaera, pletw mention that you have teen the advertisement in —HI rtilnnn • 

c • 


August, 1947. 


* 


Science and Culture 


Grams: 

Phone: 


xit 


INDUSTRY 

LABORATORY EQUIPMENT 

BREWER’S COPPER (or tin) Case Thermometer English 8" 9/14; 
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HYGROMETER (Wet & Dry Bulb) 24/8; Zinc Scale 28/8/-. 
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r lTH the new political set up resulting in the 
division of India into two independent 
sovereign States and the partition of Bengal and 
Punjab Provinces, the assets and liabilities of the 
Central Government have also to be divided. The 
problem of adjustment of India’s economies with the 
new situation has suddenly become very acute and 
engaging the attention of prominent njen of the 
country. We on our part are mainly concerned with 
the future of the scientific services, research institu- 
tions, museums and herbaria and other scientific 
organizations now constituted on an all-India basis. 
Fortunately, most of these are included in the Indian 
Union and the partition, though it may affect them 
to some extent, will hardly interfere with their 
activities. But a piquant situation has now arisen in 
respect of the Indian Central Jute Committee, 
because its institutions are equally divided between 
the two areas. Further, though about 75 per cent 
of the jute is grown in the Pakistan area, cent per 
cent of the •factories which turn raw jute into finished 
products are iji the Indian Union. What will be 
the future of the jute industry and the jute research 
under such conditions of artificial partition ? 

This is a very important economic problem, 
because the future of the country depends on the 
continued production, processing and use of essential 
minerals and agricultural products. Now of all the 
fibres of India, jute is commercially by far the most 
important. India 011 an average produces about 6 
million bales of cotton but about q million bales of 
jute (1 Bale = 400 lbs. = 5 mds.) per year. The value 
of the total production of raw jute in a normal year 
is nearly 100 crores of rupees. The value of the 
processed materials which consume nearly 60 per cent 
of the raw product amounts to more than 100 crores 
of rupees. Jute is practically the only money crop in 
01a jor parts of Bengal and besides enabling the rural 
population ^o buy necessities of life other than food, 


it gives employment to about 3 lakhs of industrial 
workers. Besides, the value derived from the excise 
on jute and jute goods used to form a substantial 
part of the incomes of the Indian Union as well as. 
of the Government of Bengal. Jute is also grown 
on a fairly extensive scale in some districts of Assam, 
Bihar, U.P. and Orissa. So this concerns not only 
West Bengal but also other provinces of the Indian 
Union. It is, therefore, worthwhile to survey the 
position critically and forecast the problems which 
may arise out of the partition with a view to finding 
a suitable solution. 

History ov Jutk. Trade 

Although cultivation of jute in India has been 
carried on from a remote period, the export of jute 
started in 1793 and that of jute gunnies and packing 
cloth in considerable quantities commented from 
182S. Jute fibre was then handspun and handwoven 
and a particular caste arose out of jute weavers. 
During these times, gunnies, however, used to be 
made from other fibres as well, and those exported 
from the Ganjam and Vizagapatam coasts were in 
all probability from Hibiscus Ccmnabinus ( Mcsta or 
Deccan Hemp or Bimlipatam jute). Export of raw 
jute was firmly established about the year 1838 and 
since then, trade in raw jute increased rapidly. The 
Crimean War gave it a strong impetus as it put a 
slop, to the import of Russian flax and demand for 
jute considerably increased. Jute spinning and jute 
weaving by machineries and in factories first staffed 
in Dundee about 1836, the flax machineries being 
used for the purpose. Dundee was a big whaling 
centre, and as whale oil was found suitable for 
softening jute fibre so as to make them amenable for 
spinning, somehow the factories began to grow « 
about Dundee. It was Scotchmen from Dundee who 
brought jute manufacture to the banks of the 
Canges, where the first jute mill was started in i «55 
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**t Khdtr.i, ?'» miles up-.tTi.arn oi Calcutta Hu* 
inilnstt'v grew tapidlv about Calcutta "*u account °> 
the unique combination of ea-v availalnht v « rav*. 
materials, u.al, banking, Dade, labour and export 
facilities Tin* piomus, and for a long tiir-c also 
monopolists in the inn- industry, have been ^<oP lu 
irun, a u<l thotndi at j refill tlu> n»> bulge i h“ld tin. 
tuotiopoK , the major mtuists in jute mdu-m me 
still ludd by their.' 

Si in k . tin u tin- noml of jute industry in India 
has been «»m of almost uninterrupted pinyie^. 
1 Jin iin; tin World War 1 and aftcru ar<ls p tin mdmdiv 
, eiijoci d ii npai allcled prosperity. While the 4 1 1 is t 
prodm Is of the iml^s in the pre-war times had been 
nun nies and hessian cloth, military demands dunm; 
tin L.st war ^ave an impetus to the cuveiMon of 
the lattei into sandbars, 'ptc-fabi uated lutumuious 
stuface’ for aerodroims, jute canvas, etc. 

Though we have heard from time t> turn «<! 
substitutes foi jute, the euaUst i ccommeiid.it ion ot 
jute has alwuvs been its cheapness and possibility of 
large-scale pn>ducfn»n. 'The demand of jute in the 
world's market is based upon the lad that no 
cheapen fibre' i.> \et pioeuiable for lugging aeii- 
etiltmal and certain mineral products, ft is not 
known how long India will enjoy tins monopoly but 
since experiments <>n finding substitutes for jute aie 
being made in other pa its of the world and jute has 
been successfully gmwn in the Ama/on H;nii, 
1‘V.ypt, Foiino-a, China, etc., and attempts are King 
made to glow it in Turkev, l : S.S.R. and the Butisli 
possessions of Africa, neither the Indian thiion nor 
the Pakistan Government can ignore the possibility 
that jute mav he largely ousted from the world 
market in neat hituicC 

Bwmnniw.s or SetKMtne Rk.nKXkcii on Jrrr 

The demand for an investigation into the possi- 
bility of imptovitig the yield and quality, s> that 
jute might not encroach on the area under food c rops 
arose quite naturally. Mr Hem Chandra Kai of the 
Bengal Civil Service was appointed in 1S72 to eoinpile 
a report on “The Cultivation of, and trade in, mte 
in Bengal” and a comprehensive volume was sub- 
mitted two years later. This may be taken as the 
slatting j>oint of surveying the position of jute. 
Defective methods in cultivation, retting and other 
cognate matters wete again represented by the 
Calcutta Haled Jute Association in igoi and thev 
asked the Government that the Agriculture Depait- 


nient should examine whether the cultivation and 
ield of jute could be improved. 

The subject was later discussed by the Board 
of Scientific Advice to tlic Government of India and 
Mr R. S. Follow was appointed Jute Kxpert in 1005 
and later designated as Fibre Kxpert to the Govern- 
ment of Bengal. Tin- post is still retained by the 
Government of Bengal, but the fibre expert carries 
011 investigation on fibre- other than jute. 

In 1005, Mr Finlow made an extensive tour 
throughout India to explore the possibilities of ox- 
tending the cultivation of jute or similar fibres in 
tracts outside liejigal. Kxperiinental trials carried 
out revealed that successTul cultivation of jute could 
be possible in Assam, North Bihar, and even in 
the Punjab f provided suitable retting facilities were 
found}. 

Research on the production of jute was there- 
after continued by tile provincial agricultural depart- 
ments for neatly a quarter of a century. Finlow and 
Bui kill caiiied out considerable experiments on pure 
line * selection, hybr idi/ation, mammal experiments 
and effected improvements in cultivation and distri- 
bution of impiovcd seed. 

HlJlVN CcNTKVr. JfTlC CoMMITTKK 

The Royal Commission on Agriculture in India, 
for t he first time in 1 cjg;, recommended the formation 
of an Indian Central Jute* Committee on the lines 
of the Indian Central Cotton Committee established 
in 1023 which would "watch over the interest of all 
branches of the trade from the field to the factory”. 
The recommendations were accepted by the Govern- 
ment but the Committee was not constituted 
until rg;>o. 

The functions of this Committee has been to 
undertake agricultural, technological and economic 
research, the improvement of crop forecasting and 
statistics, the production, testing and distribution of 
improved seeds, enquiries and recommendations re- 
lating to banking and transport facilities and trans- 
port routes and the improvement of marketing in the 
interests of the jute industry in India. 

The Government of India financed the Committee 
by nil annual grant of Rs. 5 lakhs from Central 
Revenues. The Committee established two centres 
for jute research, viz., (1) Technological Research at 
Calcutta and (2) Agricultural Research at Dacca. 
Industrial Research is also being done by the 
Indian Jute Mills Association Research Institute* in 
Calcutta. 


* The tno>t formidable competitor of jut^ at priM-nt is 
Kraft paper ami various products made therefrom. Uu^-llr 
m lava is a real menace, softened sisal in Africa is another. 
‘ P»hr«>\ a rayon, is being sure essfullv woven on jute m.u tu- 
ner ^ in V. K., cheap production of Fibro has lieen issured 
by a leading firm of England . 


* I he Indian Jute Mills Association was constituted in 
1S84 and the membership of the association is about 60. 
The objects of the association include financing technical 
(levelopinenls in plant and machinery for the manufacture 
of jute and its products and scientific exploration of new 
uses to "Inch jute can be applied and the discovery of b\*- 
products. Their research institute is comparatively smaller 
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The two institutions under I. C. J. C. have 
carried out important investigations for nearly a 
decade. Some new strains have been evolved that 
appear to be superior to the existing ones of the 
agriculture department of the Government of Bengal. 
Improved cultural methods, effective control measures 
to combat diseases and pests and improved methods 
oi retting have been worked out. These investiga- 
tions lia\o resulted in increasing the yield and quality 
of the fibre and the new strains are now being tried 
in Jianns. The quality of fibre is tested at the 
Technological Laboratory where important researches 
oil the fundamental aspect has been done. For 
example, assessment of quality from measurable 
physical and chemical characters of the fibre lias 
made considerable progress ; it is now possible to 
define quality in definite terms. A technique of 
.spinning from as small as 10 lbs. of fibre has been 
developed. The cause, and a simple method of re- 
moval, of colour of shamla jute have been discovered. 
Improvement of jute bags as container of sugar in 
humid atmosphere by chemical treatment now seems 
possible. The fundamental chemical properties of 
the fibres, so long vaguely known, have been studied 
with considerable success and the 'results have won 
international recognition. But the results so far 
obtained are not enough, for due to war the acti- 
vities of the laboratory could not be expanded. The 
Reorganization Committee under the chairmanship 
of Prof. M. N. Saha has recommended expansion 
o! research activities gn a far more generous scale, 
including X-ray and optical examination of fibres, 
investigation of the dyeing, bleaching and finishing 
processes of the fibre and yarns, the associated 
chemistry of high polymers, including the colloidal, 
and recommended further that a weaving section 
should be started and a programme should be drawn 
for investigation of machinery used for jute spin- 
ning, weaving and finishing, and for finding out 
processes for ntfw uses of jute, for making 

blankets, semiwoollen wrapper, union fabrics, etc. 

The Government of India have thus invested 
a certain amount of money,* by no means large com- 
pared to the income which jute brings to the Central 
and Provincial exchequers, for jute research and 
valuable results have been obtained. It is impera- 
tive that the continuity of the research work is main- 
tained, otherwise the results so far obtained will be 
^>f no practical use. A fairly large number of pure 

(having no experimental spinning section for testing quality 
'7 h,)r es) ; the results of the institute cannot 1* available to 
Uie public ami mo their exploitation by outsiders or Govern- 
,,u n * ... r ^ le wood of the country dots not arise. 

llie total money value of raw jute, and products of 
jute is nearly 150 crores of rupees. According to the 
•standard laid down in U. S. A. and U. K., 1 per cent, i.e., 
' cr R res should be annually spent on research. The 
“xpemhture so far has been only a meagre sum of 5 lakhs 
per year. • . 


line materials are now maintained by the Jnte Agri- 
cultural Research Laboratory. These have been 
obtained by years of research work. 

Tint Future op Jute 

A peculiar situation may now arise if Pakistan 
prefers to export directly more and more raw jute 
outside India and jute mills remain where they are 
now. The Government of Indian Unioit will then 
hate to produce more jute to feed these mills in 
order to avoid a crisis. Since one maimd of jute at 
present buys three maunds of wheat from abroad, 
and even if all llie land under jute be put under 
cereals, *we cannot meet even one-tenth of our 
deficit of foodstuff, it is apparently more profitable 
to grow more jute. The yield and quality of the 
fibre must be improved appreciably, and this can 
only be done by agricultural research. Agricultural 
and technological research must go hand in hand, 
for assessment of quality is done in the technological 
laboratory. Furthermore, we have to find new uses 
of jute so that India may herself consume more of 
it, if not the outside world, in case jute competitors 
lend to oust it from the world market for gunny hags. 
Well-planned and well-executed technological re- 
search is indispensable for this purpose. Then again, 
there are other important long fibres (similar to jute 
in many respects) in India, such as sunn hemp 
(Crotolaria juncca), Deccan hemp (Hibiscus canna- 
biuus), etc., the cultivation of which may he en- 
couraged to meet the shortage of jute. Other long 
fibres, c.g, , flax (l.iiium usilalissmxuni) , sisal (Agave 
sisalana), true hemp (C annabis saliva), ratnic (Boch- 
uicria nivea), etc., which are also grown in different 
parts oi India, have so far been neglected. For na- 
tional economy this is hardly desirable ; these may 
very well be studied in all aspects in the proposed 
Isational Fibre Research Institute’. It may be men*' 
tinned here that Dr W. Burns in his memorandum 
entitled “Technological possibilities of Agricultural 
development in India (1945)” recommends the estab- 
lishment of such an institute. 

We are, therefore, of the opinion that for the best 
interest of India, as a whole, including both the 
territories of the Indian Union and Pakistan, 
not only the activities of Indian Central Jute 
Committee should be continued unhampered 
but also these must be considerably expanded 
w ithout delay in the light of the recommendations 
of the Reorganization Committee with the ultimate 
object of converting it into a Long Fibre National 
Research Institute. Scientific research on fibres and 
other cellulosic materials has engaged the attention 
of all advanced countries and the Textile Institute of 
England, the Textile Research Institute of U.S.A., 
the Paper & Pulp Research Institute of Canada, are 
good examples. This hardly depends on the quail- 
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uty of <V»nutioditv produced l/Ut on its importance 
to the nation as a whole. Thus Kngkiud efficiently 
maintain^ a number of research organization-* fot 
o>i!inir»dtiu*s of which she pnxhucs only a negligible 
cfisafi t it v r.r none at all. Tramples aic the Shirley 
Institute neat Manchester for research on cotton, the 
fniM.n Industry ki search Association Laboratory at 
Inunhev m N Ireland for llax, the Technological 
R» mmh \i Iostitnh at Dundee for jute, tin. Imperial 
Institute* ot London for agricultural and mutual 
prodint-, * t< There is tto rciisoti, therefore, why 
India should lay behind in matters of scientific re- 
seat cli mi Mich a vital crop if she really wants to 
solu her economic problems. 

• 

blMN'lS IN C.K. I'OR TEXTH.K TkcHNC H.ih.IC \I. 

Tk\1 MN'C, 

The Ixmrd of Cnitrlaulds, Limited, announce 
Unit the lotnpanv has decided to make ipatiis total- 
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line? £r 40,000 to the following sixteen technical 
colleges and institutions : 

Bradford Technical College, £30,000; Bolton 
Municipal Tech. Coll., £30,000; Nottingham and 
District Tech. Coll., £20,000 ; Blackburn Municipal 
Tech. Coll., ,£10,000 ; Leicester College of Techno- 
logy and Commerce, £r 0,000 ; Huddersfield Tech. 
Coll., £5,000 ; Preston — The Harris Institute, 
£4,000 ; Glasgow- -The Royal Tech. College, 
£ 4,000 ; Burulev Municipal Tech. Coll., £3,000 ; 
Keighlev Tech. Coll., £3,000 ; Coventry Municipal 
Tech. Coll., £3, o(x> ; Halifax Municipal Tech. Coll., 
£3,000 ; Nelson Municipal Tech. Coll, and Art 
School, £ 5,000 ; Oldham Tech. Coll., £8,000 ; Bel- 
fast College of Technology, £8,000 ; Dundee Institute 
of Art and Technology, £5,000. 

The object is to encourage the development and 
expansion of textile technological training in sub- 
jects of importance to the British rayon industry. 


SEEKING SNOW IN THE HIMALAYA ("HOME OF SNOW") 

J K CIIPRCH. 

VOVlshM, HI MAI. \\ V sSn\\ 1 ‘ROJMT, CfcNTKM, WUlKWWs, 
iKKnaiinN \w» \ \ \ 1 < \ 1 1 « »x commission, m w i>i*.i,hi 


Indians like their Russian neighboius h;t\c 
expresM'd a dcsiie to know how niv lil\ lias 
hi cottic synonymous with snow ami how souk- of niv 
Iriiiuis ;uhlrv.Ns me as I)i Snow ami the Uliei* .tn- 
eoneotlv «1elivere<l to me. 

. It is a stianyv story oiilv half a ivntniv old hut 
it leads directly fioni the mountains ot the Anietiean 
West to the heart of the Ii mi ala \ a fioni which I have 
just returned (See Scikmk & Cii.tvkk, i.\ p .-,701 
1 have written a '♦cries of articles called the Human 
Side of Snow, r.g., {/) S.iga of Mount Rose nl.serva- 
tory, (it) Snow Sport and Transport, (tit) lYtennial 
Snow and ('.laciers, (iv) Snow Pails and Avalam lies. 

I would like now to write (v) The Birth and Wamlcr- 
inys of an lechery, and (vi) Snow-Survey iiiy in th c . 
Himalaya. 

1 was trained to teach classics and knew oulv the 
unpleasant tliinys about snow . But I went to teach 
in the yreat Aineiican Desert Because my room mate 
at the University of Michigan said [ was a fool if 
I didn’t. 

Here ut Reno, I found my Mount iiose io.Noo ft. 
niyli which I was destined in future to climh r^o 
tunes. Then finally I forgot to count. The first 


time I climbed it to get acquainted. The second 
time I delayed until the mountain was white with 
snow, when a sneer forced me to action. It was the 
last day of December before we started and the snow 
came to the hubs of our cart as we reached the base 
of the mountain. We had only one pair of snow- 
shoes in Reno for the two of us and we' were obliged 
to draw stockings over our shoes with ordinary rub- 
bers outside. Luckily the snow as we toiled upward 
became hard by having been blown by thc wind. We 
could only peep for a moment into the cold over t he 
summit and fled down* thc slope w here we wanned 
our feet by thrusting them beueatlj the snow. The 
town paper acclaimed us as the first white men to 
climb Mount Rose in winter but the University 
student paper said that “Church and Allison spent 
the weakened snow -shoeing around the base of Mount 
Rose . L nfortunately we had taken no pictures. 

I could never refuse a dare and the angels must 
have smiled in pity at my ignorance of perils, for I 
was generally successful. Mrs Church and I slid 
down Alt. Shasta, one of the highest peaks of the 
United States, on a series of incipient avalanches 
that we started to accelerate our descent. We spent 
two years at the University of Alunich among the 
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Bavarian Alps, then returned to Reno to spend our 
Christmas vacation on the snow at the crest of the 
Sierra, where each night we set fire to a dead tree 
as a messenger like a faint star to our home in Reno 
that we were still alive. 

Then to startle the Californians into a realization 
that snow would not hurt their feet, two of us in 
February spent a week climbing up Mt. Whitney, 
the tallest mountain in the United States, to 13,300 ft. 
where a broad crack opened in the new snow just 
above us and a stone rolled by my fool from the 
cliff whole we stood boomed so faintly in the depths 
that it made me seasick. In my diary J wrote “Tin- 
call of the wild is strong but tlfe home call is 
stronger* \ 

The U. S. Weather Bureau had left a thermo- 
meter on Mount Ritter all winter to obtain tile 
minimum temperature there. So I oftered to climb 
Mount Rose once a month foi a year to obtain the 
tempera! 11 re ree< - ids. 



I)k j. R. Cm Ken 


Thus the door to five and one half decades of 
snow experience was opened to me. 

A tiny weather observatory 7-feet cube was ulti- 
mately nestled in the rocks at the very summit of 
Mt. Rose where we lived in comfort in gales that 
blew 70 miles per hour for ail entire day continuously , 
and we could stand with our feet in the funnel end 
of the plumes of snow like those that often wave from 
the peaks* of the Himalaya. 

It was a paradise for studyiug the effect of 
mountains and forests on the conservation of snow , 
and out of J;his study came the long snow courses laid 

2 


m 

across the slope of the mountain and the measurement 
of the water equivalent of the snow by long snow- 
sample* lubes tliat finally could penetrate snow- of 20 
to 30 feet in depth. The snow was thus measured 
in terms of its potential water as well as its depth, 
for the users of water and power were the greatest 
users of snow and must know exactly what to expect. 
The depth of snow was valuable mainly if you had 
to shovel it out of the road. 

Meantime just behind Mt. Rose, Lake Tahoe, 
called the most beautiful lake on earth, was becoming 
flooded by high water and the angry residents were 
threatening to blow out the dam unless power 
company would agree to draw the level of the lake 
far down cvciy autumn. If a winter proved to be 
dry, this would mean bitter loss for the people down- 
stream. 

vSo an ifppcal for some means of forecasting the 
annual rise of the lake was made to me. Fortunately 
Lake Tahoe was a snowfed lake and must rise accord- 
ing to the amount of water in the snow'. The present 
season the .snow courses on Mt. Rose showed twice 
as much water as the previous year. So Lake Tahoe 
should rise this year twice as high. Thus forecasting 
from snow-surveys was born and was called the 
Nevada or percentage system and in honour of Mt. 
Rose the sampler was named the ‘Mount Rose Snow 
Sampler*. 

The idea of forecasting streamflow giew until 
all of the neighbouring States have snow survey 
systems and the city of Los Angeles adopted it for 
its great aqueduct from the highest part of the High 
Sierra. 

Then the Congress of the United States in 1936, 
authorized the IT. S. Division of Irrigation to create 
the Federal-State Cooperative Snow Surveys and 
now throughout the mountain areas of the United 
States and Canada, scores of streams are surveyed 
bv hundreds of snow surveyors each winter and on 
the great Columbia and Colorado Rivers, at Portland, 
Cregon and Los Angeles, California, > forecasters* 
meetings are held each April to 'discuss the outl<x>k 
for water and power during the coining summer. 

So accurate have the snow surveys become that 
on the Colorado River, the use of I^ake Mead at 
Boulder Dam can be forecasted on May 1, within 
15 per cent of normal for the months of April-July, 
the period of snowmelt. The accuracy expected* 011 
most streams on April 1 is within 10 fler cent. 

In 1926-28 three summers and one winter were 
spent with the Michigan-Greenland Expedition 
among the glaciers of Greenland and one winter was 
spent in a t # ent on the Inland Ice with only two 
heating lamps in a minimum temperature of -~44°F. 
We were three — a Dane, one Eskimo, and myself — 
in the great immensity, watching the clouds andjthe 
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ttiow , I*. felt humble bin >. r» tel' nl and proud tu 

\a tiiTv for let tine m«* 3 awl share m 

endlessness. 

Jti rt,v> I v* a' ,i4.cd t*» or^um/x the CmnimtU'i 
nfj Snow <4 tin Ails* in an ( h** >ph /Meal I mon but 
almost m> na < liatrlv h*. »mux‘ Australia v*4nd b* } m 
aitfl tin Cnnumltcr v.is Altai lean 011K , lh» Inti ?- 
r.,tl lori.tl l ouiiti)'‘ tion *4 Sumi was nt gani/'d l»\ tu.* 
1 utrMl.it n mal t iiiou o| C* ‘ >ph v mcs si> that .til t'»un- 
tries could join Ami bctnilse snow siirvcv im “. « » m i * ! 
be It*' « fin f !< ill!M , I W.is made lt> pteShkilt It !" 
•i.,w the / nit nhilumal < ommts\ion of .S»«' » -on/ 
About mm members ate us it will' a iu"< 

• roup n- in India lx u m.s ns Ht«p M u nd.-Mi| •- :n 
uo • 

I • s< aj »ad(*s < annul in cstnpid tf tin j»r* 'Vncatn > 1 1 
i> : nut In tut; a Mount k»»si (oluactn, > 1 ' 

l'i I;'IIv>uj|| *4 the (due Illil Meteorological ( )!>•>< * \ : I - 
t«»iv, l'odon and I, ut om high seventies, 1 hn. hid 
t.u up Mount \\ a dune ton , the rouging tnuiuil'nu ;n 
the I 1 1 1 1 » • < I States, to pm\e that show uid Ui'/i 

Vi hen the temperatuie <4 the an t It ahou it 1-. 

-dill )</T We hau climbed so tai that \n divuled 
t«< c I i ti 1 f » to the top, up the almost vettieal slopi nt 
‘ihi» l.i 1 maid'. Ravme and spend tin* night at tin 
i.nlm station there 

Hllle Iliil was aina/ed at heating oiu \«>ui <. v 1 

the jadio pluun \\ v wile n,.' :<> tt. u)m>\c tlu m a 
and had ehmhed moo tli m a mile wittealU that U.i\ 

tu|\ w 1 a stattlim: \ < .u . In 1 < * ;r>, [ had laden 
ill vtth d» ui>le pneumonia in Moscow and U 1 11 
111 ti s< d slew Is Iisuk to lualth in a Iviuumi ‘ao-pjpd 

without the * Maine ol a singh kopek, tin ijsluu 

b» ietlv sa\ it;g “The Hospital <!*us riot ki t p bunks 
wtlii Us patients Tln.se is nothing to pa\” I had 
e'v’eti 1 neii ollueil the oppm tmut v to **0 without m^-t 
U> a sunt iiiittit m tin C. tinea until I w.n “umub 
^otuid Now suddenly tu top; I ucctxed an urgent 
telegram inviting me to he one of jo Amo n ,111 
svientists at the wroth Anm\etsai v of tlu w k t 
Aeaih .u\ of Sennas with all expenses paid 

At Tclan an , \m met Prof. Meghnad Saha ot 
k'alitttla l Muveisitv t'Ue of the py> yuesls who u c!c 
assriuMun; tu Moscow and were pte^ciit at the meat 
lxnieant eeleht atiue the downfall of Ilitlet 

l am not aleiyie to Moscow hut was ili once 
mou* hom canlcloupe eaten m Caito. Hut l was 
able to attend the lust hamjuet. I sat down alone 
at the U'UH ‘1 of 1 aide II atul tile elder dauyhtei of 
.Msidaiuc k in te sat in the middle. Across from I1K . 
xct three Russian scientists yaily chattiny 

At first they smiled at me. Thei\ they smiled 
to me. One said, ' X;uii c please** and I answered, 
'X hutch, snow and ice M . Then he said, “I can 
-!*eak a little Knylish" and 1 replied, “And I can’t 


speak any Russian 1 '. Then one of the three left 
the table. I thought that he had sought chattier 
com pan v and expected that the others would follow 
him. But m a few moments lie returned with a 
young woman, an interpreter, named Marina. 

Without hesitation as if she knew their thoughts 
she bey an * "Von know we Russians are curious. 
We would like to know what courses you have had 
in snow and ice and what degrees”. I shook my 
head, sayine “I haven’t anv”. They looked so dis- 
appointed and disillusioned. But I continued steadi- 
ly, “[•mtlurmore 1 have been a teacher of classics 
all mv iik and hope to see an art gallery at our 
IMuversity bi fore I die”. 

There was a sudden clapp of delight from 
Marina, who exclaimed “( ) you are a Leonardo da 
Vim 1”, Ulu Italian renaissance artist and scientist) 
and the iai e-> of tile group brightened with under- 
standing and delight . Mv stock spiraled upward and 
lias never mine do'vn. Manna was the first woman 
and Russia the first nation to understand my 
dualism. She became my companion during iny iH 
days in Russia ami helped me collect a new snow 
gioup of Russian scientists, for mv brilliant array of 
uyu> iiad starved to death tu the iS months scige 
of Leningrad. 

In jo days I was home again from a trip around 
the world via Siberia and Alaska and past its lower- 
ing peak of Mt. McKmlev. 

I wrote* Fergusson of Blue Hill, “What next? 

I he Moon T ’ I did not realize that my M0011 lay 
closet to the Faith. “Could I transplant my snow* 
siirvev svstem to the Himalaya”, the highest moun- 
tain on Faith ? Prof. Saha and I)r Banerji and Rai 
Bahadur khosla had dreamed it and now asked the 
question . Omid I bring the dream to pass? This 
would be the consummation of ;l life’s work. It 
would btmg honour to Aft. Rose. Better still, its 
service would be great. 

But there were no pictures of the winter 
I fininkw a and foi measurements of either snow or 
streams. Reports of miow depths were conflicting 
or even fantastic. '1 he trip was a “scientific adven- 
ture” with emphasis on both words. 

1 0 niclude the Yangtze we tried to fly up that 
rivei but filial! v llew over the clouds of China from 
Shanghai to Canton, to Hongkong to Kunming before 
the clouds dissipated and wc would fly over the 
Himalaya Hump as in a glass-bottom boat looking 
upon the terraced peaks of Burma and Assam. 

No snow was there and rarely ever had been. 
The white mountain lay west”. 

The presence of the great water and power 
projects 011 the Kosi (40,000,000 acre ft.) and Teesta 
had turned all thoughts from Kashmir ard the west 
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where "snow abounds to, the far southeast where the 
Himalaya hugs the heat equator and the winter snow- 
line retreat far upward toward the peaks. 

Three comprehensive programmes had been pre- 
pared and flights along the face of the range to trace 
the snowline had been proposed. The trek in Nepal 
kd by Mr. J. Banerji became a search on foot of 
over 200 miles for damsites, glaciers and passes. 
IMathely deep snow was found in late March but 
it was rapidly melting. 

The excursion on horseback in Sikkim was 
expanded to three trips in order to follow' the trade 
and scenic routes that provide access to this greatest 
of ‘National Parks’ in the world. The Tibetans 
inevitably have possessed it for the Himalaya rise 
sheer from the India plain and only Tibetans could 
i.iive tome down from the Tibetan plateau with their 
vaks until trails upward were hewn through the 
impenetrable jungles and cut along the face of the 
cliffs. Rhododendron and magnolia trees color the 
mountain sides and orchids grow in clusters. 

Sikkim is a land of peace and Gangtok like tfic 
Scotch Highlands is guarded against touiist comma - 
cialism. 1 Jr Fleming, General Secretary of the 
American Geophysical Union, suggested when I went 
to Russia that I should be a messenger of international 
good will as well as a scientist. 1 wonder whether 
the Maharajah was not over convinced of my 
intentions. 

Fm me 1 had arrived quite without permission, 
.nd without prewous notice, a spitfire ]>lane could 
be heard through the clouds photographing the 
mountaintops. Hut we were graciously granted 
permission to aill before our party set forth on the 
I Jiasa trail. 

The Residence of the Political Officer and the 
Palace of the .Maharajah are situated at the head of 
winding walks on the two lulls of Gangtok. The 
latter has the simplicity and quiet beauty of ail ait 
gallery. 

The children joined our procession and two 
little boys, met the evening before, clasped mv hands 
for company. I immediately proposed that they 
should meet their Maharajah and drew* them past 
the royal son and the prime minister in the portico 
and led them to the Maharajah to sit by me in audi- 
aicc with the other members of our party. I wanted 
him to know that I liked his little boys. 

What wc did not realize is that he did not like 
firearms loose in his country and we had brought our 
wireless contingent like an invading army before him 
^ith sten guns hanging from their shoulders. 

His Majesty with perfect poise inquired about 
snow surveying and I explained the purpose of our 
Hip. But \x% had not proceeded far up our trail be- 


fore a peremptory message from the Political Officer 
demanded that the guns be surrendered to the 
Sikkim police. I wrote a note to the Maharajah 
explaining my ignorance and expressing a hearty 
hope that he would not release the guns until we 
had crossed his boundary. 

We climbed the heights seeking snow , I on my 
pony looking like the Kama in Kipling’s Kim with 
a host of attendant Kims in my train. My fame must 
have preceded me, for an ancient Tibetan priest 
saluted me on the trail saying “Himalaya, Salaam". 

Sugar cubes had been our gift of friendship in 
Greenland. So when I left America, candy was 
given me bv my Danish Greenland friend Pippa 
Phillips for children in the Himalaya. 1 did not 
expect to find any in these “wilds’* but our tour 
became an endless succession of stops to surprise 
little tots amt grown -old grandmothers with a smile 
ami a bit ot candy. The original candy had to be re- 
plenished many times. Ultimately we reached at 
least the women and the children among our own 
porters and the members of our staff. 

The snow was fast melting. In May it did not 
freeze even at night at 13,000 ft., but the streams 
were snow fed. They rose and fell each day and day 
by day grew deeper as the snow-liiie rose higher. 
Hut there was a wealth of snow. Kven in mid-May 
when our expedition followed the long tourist ridge 
between Nepal and Sikkim, the towering masses of 
the Mount Fvctesi and Kanclienjunga ranges, that 
feed the Kosi and the Tecsta, looked more like 
marble than snow in their whiteness. 


Tiik Church Boys 

Yes, there was snow and manpower too. A 
group of professional snow-assistants had volunteered 
to learn snow-surveying. They called themselves 
“the Church Hoys”. In my long teaching 1 bad 
accumulated a foster family of ^>5 or more. Now 7 a 
special group had banded together like* our American 
Marines or “Neverfails” asking to be called my 
“Great Grandsons” for none of them was more than 
.25 years old. 

On the far trip up the Tecsta to the yak pastures 
where snow courses could best be laid out, they had 
swam in glacier streams and the youngest had goije 
into a swollen torrent alone to bring in a#stake with 
a valuable record. 

Another season, a snow-survey system must be 
•adapted to the triple Kosi Basin of Nepal and suc- 
cessively United Provinces, Punjab and Kashmir 
must be included. Here the snow’ is lower and 
deeper and accessible to the Sno-Cat that can carry 
snow-survevors far toward the sources of the InduS, 




Hrahinijiutru and the SiiMti where pioneer v>rk lias 
already Vneti done. 

Some day the helicopter will be unproved from* 
its present ceiling of ft,'** 1 ft. to 40,000 ft and small 
snow survey parties will flit in the plain H«»m course 
to (fuirse like a humming bird on its dutu-. 1 he 
untatterui enmlitmt! of the prayer -flan s fluttering the 
winter through all 1 ft. indicates the 1 dative 

mtldru-ss of tlie wind where most ot the landings 
nolllfl he lUadi 

To knit the Himalayan States into dose unit \ in 
ineasutim* the snow and forecasting the streams, 
the svst* m should he called the "Himalaya C«»-opua- 
livi Snow Surveys'* and the various emu'ses should 
he so maikcil. * 

The expeditions sent out tin. present war m- 
clmlcd foresteis, botanists, geologists,, meiln al aids, 
geoguiphtis, radio operators, raitirra men, iivdio- 
logists, snow smveyors, guides, eoiumissarv , pony 
men and women The group suggested the Ciusades 
hut everyone had his duty. 

In Sikkim the route coveted uo mihs. I was 
bappv to have liddeli \vheie\ei the poin could cling 
to the locks, huf poruUred the problem of shifting 
mv saddle to a yak. 

To one, John Iletidiv, in paiticulai, tnbiitc 
should he paid as poet laureate. He had hccii my 
companion on the (oeenland glaciers 40 vuw ago 
and limbed to nncw hiemiship once moic. He 
ladiatet! chcu fulness 


The season had been dry, the snow elusive. But 
as v\e disbanded he read the following on "Snow, 
White Snow" in anticipation of .snowier years to , 
tome. In my turn, I read it now to you as a 
tribute to an old India frieiul. 


WHITK SNOW 

# 

“Snow, white snow 
Where is it I should like to know 
For we have travelled rather far 
Not to gaze at Sun or Star 
Hut Sin>\v~’~ White Snow. 

“Bancrji has grown a heard 
Because of snow, white snow* lie feared. 

Rain we have had and sleet and hail 
Rocks and boulders, hell’s own trail. 

But as now homeward we do go 
We ask where is the Snow, white snow. 

“Blur, Kabraji, all look sad 
Because they feel they have been had, 

But Church is as joyful as can be. 

Alow fields for future does he see. 

So let this for us sufficient be 

For in months to come on all the ground 

Snow, white snow will then be found”. 

C. A. John Hkndry 


INDUSTRIAL UTILIZATION OF ATOMIC POWER IN INDIA 


| X an article published in .Sciknuj \m> Cvi.ti rk a 

couple- of years ago, attention was drawn to the 
desirability of supplementing the fuel resources of 
India by more direct methods of harnessing solar 
im-rgv. 

The existing world resources iu coal and mineral 
oil, it was pointed out, were the result of utilization 
*f solar energy by the photosynthetic activity of 
green phftits growing in earlier geological ages, 
which has been stored as transformed plant and* 
animal remains. It was suggested that in view of 
the impending exhaustion of these fuel resources 
more atention should be given to. the cultivation 
of land and sea vegetations, and of their utilization 
as sources of filed and power, ami also for the deve- 
lopment of methods of transformation of solar radia- 


tion to electricity, by means of photoelectric cells 
with high efficiency of transformation. Since the 
article was written, the dropping of atomic bombs 
on two Japanese cities has revealed the possibility 
of utilizing atomic energy for generation of useful 
power. It is interesting to note that in utilizing 
atomic power, man is using the same process as is 
used iu the sun, for the apparently inexhaustable 
production of tadiant energy. 

I.eaying aside the question of utilization of nu- 
clear fission for military purposes, in which we are not 
interested and whose logical pursuit by the rival power 
groups will mean the destruction of the 'present form 
of civilization, we propose in the present article to 
discuss the question how far atomic energy can be 
utilized for industrial purposes, what- will be the 
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economies of using of atomic fuel as compared io 
those of using coal and oil, and what arc the world 
resources in fissionable metals compared to the known 
resources in coal, and oil. We shall then use the 
information so gathered to discuss the feasibility of 
using atomic energy for industrial purposes in India. 
The reason for this enquiry is well known. India’s 
resources in coal, so far as is known at present, is 
limited. There is a consensus of opinion amongst 
experts, that the available high grade coal seams 
should be reserved for metallurgical purposes only. 
Our known oil resources are also negligible, and we 
have to depend mainly on foreign^ supplies to ituvt 
our ever increasing requirements in oil. Our utili- 
zation of hydroelectric power is increasing, but theu* 
is a limit to our water power resources, and there 
are wide tracts including desert areas, where waUr 
power is not available. 

On the other hand India has a potential source 
of atomic power in the rich and extensive deposit", 
of thorium containing monazite sands, principally in 
Travancore, but- also in the east • coast district’s of 
Madras, in Tinneveli and Waltair. Estimates of the 
total quantity of such deposits \;ary widely, as well 
of their contents of Thorium. As a mean of diffei- 
cut estimates we can take it to be 3 to 4 million tons, 
with an average thorium content of S to xo per cent. 

Nuclear Jission .-—As introduction to the subject 
of atomic energy, we shall begin with a short account 
of the nuclear fission process, how the energv is 
released during fission, and of the principle of atomic 
icactor. As is well known, each atom consists of 
an inner dense core, the nucleus and an outer dis- 
tribution of electrons, in a volume large compared 
to the dimension of tlxe nucleus. The nucleus is 
made up of a chemical combination of two kinds <>f 
fundamental j>articles, protons and neutrons, which 
are approximately of tile same mass ; while the 
proton carries a unit of positive charge, the neutron 
is uncharged. *The force of attraction between the 
nuclear particles, like the gravitational attraction and 
unlike ordinary chemical forces,.* is not of electrical 
origin ; it only acts at extremely short distances, of 
tlie order of io* 1,1 cm. which is the order of nuclear 
diameter. The atomic diameter on the other hand 
is of the order of 10“ 8 cm. A nucleus is characterised 
bv the total number A of nucleons (neutrons and 
protons) contained in it, of which Z are protons. 
In an atom with nuclear charge Z, there are Z outer 
electrons, which go to make the atom neutral. Thus 
the chemical properties of ail atom depend upon Z, 
which is called the atomic number. Coal and oil 
which are # used for fuel purposes are made up of 
carbon and hydrogen atoms, which can, under special 
conditions, be made to combine with oxygen to 
produce carbon dioxide and water. A large amount 
of chemical •potential energy is released during such 
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a process, and appears as heat, which can be used to 
drive heat engines to produce mechanical and electri- 
cal power. During a chemical combination there is 
a rearrangement of the outer valency electrons of the 
combining atoms, which go to form a common shell 
round the two nuclei with their inner electron shells. 
The energy released during such combination, as will 
be shown, is small compared to that involved in a 
nuclear combination. But in each case the principle 
of equivalence of mass and energy, first clearly enun- 
ciated by Einstein holds, tj:., that interaction be- 
tween pai tides involving release of energy is always 
accompanied by a loss of mass A M of the interacting • 
particles, such that if \V is tin; amount of energy 
released, then \V= A M. c“ where o is the velocity of 
light. For example one pound of the 2^5 isotope 
of Uranium during fission will give up as much lxeat 
as the combustion of 1500 tons of coals. The chemical 
energy released during combustion is so small that 
it does not produce any measurable change in the 
total mass of the reacting particles, while the 1 lb. of 
T r 235 looses one part in thousand of its weight. 
This gives us an idea of the order of magnitude of 
energy changes involved in atomic and nuclear 
leactions. 

Bet he has show n that the energy of stars, includ- 
ing the sun, is produced by the combination, in their 
hot interior, of the fundamental particles protons and 
neutrons into heavier nuclei like deuteron (contain- 
ing one proton and one neutron) and helium nucleus 
(containing two protons and two neutrons). The 
difference in the sum of the masses of the combining 
particles before and after combination is proportional 
to the energy released. We are justified in saying 
that the stellar temperature, in spite of loss of energy 
by intense radiation, is kept up by the nuclear fire 
maintained at the core of each star. • 

The energy of fission, which is utilized in atomic 
piles, depends not on the synthesis, but cm the break 
down of the unstable nuclei of heavy atoms at the 
end of the periodic table, like uranium and thorium, 
following their combinations with neutrons. The 
latter being uncharged, can very easily enter in to 
the nuclei of different atoms ; the energy released by 
such nuclear combinations find expression as gamma- 
radiation or by the emission of electrons neutrons and 
other charged light particles. The maximum release 
of energy however takes place when the uranifim 
nucleus breaks up into two particles of* comparable 
-masses, e.g. t Barium and Krypton which fly apart, 
due to electrical repulsion between the charges on 
the fission particles. It is found that the sum of 
the masses of # the particles into which an excited 
Uranium nuclear breaks up is less by one part in 
thousand than that of the parent nucleus and hence 
this process is accompanied by large release t>£ 
energy. 
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Uranium atom, which carncs a positive charge 
/ -•c>2 r hm two principal iv>topes with* A -*35.. an< * 
Bohr predicted from theoretical considerations 
that it is the lighter nucleus -'35* present as i part in 
j 38 in Uranium metal, which breaks up under absorp- 
tion of both slov> and' fast neutrons The 2F isotope 
run ithsorp neutrons of intermediate vclocitv with- 
oiit fission ; tin combined nttelcus no fotmed docs not 
break up, bur behaves as a radioactive element winch 
attei success! v n. emission of two electrons, .eives iise 
it > a new atom Plutonium (A 230, Z 94) which is 
fissionable undu further neutron absorption Tliouum 
f,\ y ; » , / 00) can also be tnade to break up under 

hiM t motion absorption, at a verv slow late, am! m 
.tddihon < an also give rise to an isotope o { the eleim r.l 
{ ranium i A *- 23 Z 02) with fissionable propel ties 
like Plutonium. The utilization of Thorium as fuel 
m atomic pile will depend on the production of this 
new element from Thorium. The circumstance that 
a ttain atomic nuclei call be made to break up with 
large iclease of energy is not enough to jnstilv t licit 
utilization as atomic fuel. The reaction must be sell- 
piopogaton . A consideration of bow a coal fire is 
maintained will illustrate the point, Bv an initial 
application of external beat to a pile of coal, combus 
tion with oxvgeii can be made to proceed at such 
a late that the heat generated will be sufficient to 
activate fresh coal paitieles to enter into combination 
with oxygen. < >1 the total heat generated in the 
body of the tile, a part will be radiated across tin- 
surface. Theiefoie it will not do to have too small 
avohuue of coal, then too much beat will be radiated 
away, its temperature will cool down and combustion 
cannot be maintained. In the ease of the atomic 
pile, neutron plays a role anaoglmts to that oi 
oxygen. 'Hie difference is, that it is a very expen- 
sive process to continually supply the pile with 
neutrons generated outside the pile. But fortunately 
dining the process of fission, each nucleus emits ; 
neutrons and these neutrons if they can be made to 
lie absorbed by oljur fissionable nuclei, will make 
the reaction self-sustaining and thus a reactoi pile 
can he maintained. The limited supply of neutron 
produced itr an atomic pile, introduces an essential 
difference in its working compared to that of a coal 
live. In the latter the supply of oxygen is pralically 
unlimited, the rate of combustion and therefore the 
lu#t developed can be controlled by limiting the 
access of oxygen ; further the presence of oxidisable 
impurities in the coal, which use up a part of the 
oxygen supply v\ itlumt generating much beat, docs 
not interfere with the maintenance of the lire. The 
atomic pile must have also a certain volume in otdei 
to reduce the amount of neutron which leak away 
across its boundary surface, in comparison to that 
Induced in the volume, and further all impurities 
winch like boron and some of the rare earth elements 


very readily absorb neutrons and do not contribute 
to the maintenance of the fission reaction, must be 
rigidly excluded. In the purified uranium metal, 
a purity of one part in ten million in respect of such 
contaminants is specified. The conditions therefore 
necessary for the setting up a self-reacting atomic 
pile are 

{/) To isolate and purify a sufficient quantity of 
fissionable material like U 23.S or Pu 239. 

(u) To determine from calculation or otherwise, 
the critical volume of the metal beyond which the 
fission process once started will be self-maintained. 
This will be so when the number of neutrons released 
throughout the volume by nuclear fission is larger 
than the number lost by absorption in impurities and 
by escape from the boundary surface of the pile. 

Tuder such conditions, if we assume that a pair 
of neutrons are emitted during each fission and the 
neutrons so produced are utilized for fresh fission 
production, then the rate of fission will increase as 
2, 2*, 2 :t in a geometric progression. Since the velo- 
city of the neutrons produced during fission is of 
the order of io y cm. per sec., the time between suc- 
cessive generations in which the number neutrons 
is douhled*is of the order of jo’ H see ; an extremely 
large number of fission will take place in a millionth 
of a second, resulting in the generation of intense 
heat and pressure, so that the material explodes 
violently and an intense congressional wave of tre- 
mendous destructive power is .propogated. This is 
the process utilized in the making of atomic bombs. 
For this purpose it is only necessary to divide the 
bomb into two pajrts, each of less than the critical 
volume, but when the two are brought together, the 
fission process takes place in it at an explosive rate. 

The process taking place in such fast reactors 
can be controlled by the introduction of bars of 
neutron absorbing materials at critical points in the 
reactor pile. The making of such a pile is very 
expensive, as it entails the very costly separation 
and purification of. the metals U235 <>r Pit 239, and 
the control is very difficult. Construction of such 
piles is proposed where the limitation of size of a pile 
is essential. 

Slou' nt'uhon reactors. — Both U235 and P11239 
have much larger absorption capacity for slow neu- 
trons of thermal velocities, than for fast neutrons, 
lhc great advantage of using thermal neutrons is 
that the reaction proceeds at a comparatively slow 
rate and is therefore more amenable to control. At 
the same time the fissionable material can be largely 
diluted with other materials which have negligible 
absorption for slow neutrons, c.g., with U238 ; i.e> f 
in place of the costly isotope U235, natural Uranium 
metal can be used, which considerably reduces the 
cost of the pile but produces consequent increase in 
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its critical size* Further it involves the introduction 
of a foreign substance called moderator, collision 
with which will reduce the velocity of the fast neu- 
trons generated during fission to thermal velocities. 
It is a well known law of elastic collision, that the 
transference of energy between two colliding* particles 
is a maximum, when they are of the same mass. 
Thus the specifications required to be fulfilled by a 
moderator are (/) its mass be as near as possible as 
that of the neutron, (ii) it has no appreciable absorp- 
tion coefficient for neutron, and it can be obtained 
in a state of high purity in large quantities. Water 
otherwise ideal cannot be used, as hydrogen has a 
high absorption for slow neutrons. # Heavy water is 
next liest but very costly to prepare ; it has been suc- 
cessfully used in the U. S. A. and Canada. Its 
use materially reduces the size of the atomic pile. 
The best all round material available is graphite. 

< hving to the inevitable but finite loss of neutron 
by absorption, the multiplication factor k, i.e., tile 
ratio of the number of neutrons produced by fission 
to the number of free neutrons present in it at a 
•’iven time is not much greater than one. As the 
condition for maintenance of a chain reaction is k>i , 
the critical size of a slow chain reactor is therefore 
large, and several tons of uranium and graphite are 
tequired for a pile. The uranium metal is distributed 
as cylindrical roils or in lumps in a lattice of graphite, 
so that fast neutrons produced in one metal lump 
is slowed down to thermal velocity in the intervening 
graphite material, before they enter into another 
lump of metal. Though the ideal shape of a lattice 
is spherical, for convenience of manipulation it is 
made of cylindrical shape. 

Once n chain reaction starts in a pile, new pro- 
cesses are put into operation, and special measures 
have to be taken to cope with them. For every gram 
of fissionable* metal o'oqq grams of new elements are 
formed, some of them or their decay products have 
high absorption for neutrons, and if they are allowed 
to remain too long in the pile, they may reduce its 
activity or even stop the nuclear 4,'hain reaction ; so 
it is necessary to remove from time to time the 
the uranium or other fissionable material from the 
pile and to decontaminate it by chemical means, 
i-i 1 ., to remove the fission products from the 
fissionable material. The fission products are radio- 
active isotopes of known metals, and so far 75 
radioisotopes have been prepared from them, in 
varying quantities and several of. them are finding 
important biological, , chemical and medical applica- 
tions. In addition to these .fission products, a new 
fissionable ^material Plutonium is produced. This 
element is separated and utilized for enriching new 
atomic piles or for purposes of making* atomic bombs. 
Due to the intense radiations generated during fission 
and by the •radioactive fission products which are 
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extremely dangerous to handle, all the chemical 
operations have* to carried through distance control 
processes across five feet barriers of protecting con- 
crete shields, behind these shields are also record- 
ing instruments installed for indication of neutron 
flux at different portions of the pile and for automatic 
insertion of control rods. 

Controls and Safeguards (i) Some effective means 
have to be found to prevent the fission reaction mul- 
tiplying too rapidly, which might lead to the develop- 
ment of high temperature and pressure leading to 
the eventual destruction of rite pile. * This is con- 
trolled by placing cadmium or boron rods, which 
absorb slow neutrons very largely, at suitable posi- 
tions in the pile, which when inserted will absorb a 
fraction of ihz neutrons generated and thus damp 
down the rate of fission production. 

(ii) Tile heat developed in the pile must be 
removed by circulation of suitable coolants ; possible 
methods are by circulation of water, gases, gases 
under pressure and bv liquid metals, all of which 
must have low neutron absorption ; they must be 
physically and chemically stable when subject to 
intense radiation, they must not corrode or erode the 
material of the pile they come in contact with. The 
heat if removed at sufficiently high temperature may 
be utilized for driving heat engines. It must be 
realized that the only way at present known by which 
atomic energy of fission can be utilized is by way of 
the heat energy to which it is transformed. As is 
known the efficiency of heat engines increase with 
the temperature at which heat is received from the 
source. At present the highest possible temperature 
at which a gas turbine can work is 700 — 8oa°, and it 
is still an unsolved problem of atomic pile engineer- 
ing, to devise a cooling arrangement by which the 
heat generated in the pile can be removed at this# 
temperature. We shall refer to this problem later. 

(Hi) The type of engine to be selected will also 
be conditioned bv the special hazards which accom- 
pany the working of an atomic pile, viz., the release 
of enormous quantities of gamma rays and neutrons. 
A chain reacting pile producing sufficient heat to 
generate 100,000 h.p. would simultaneously emit 
radiation equivalent approximately to 500x10® gms. 
of radium. In order to provide sufficient biological 
protection from neutron, etc. five feet thick of con- 
crete shielding surrounding the pile u*it will be 
required. Keen a low' power reactor will require 50 
to 100 tons of shielding material. This puts a limit 
to the construction of a portable low power pile unit. 

Hanford Pjle . — In Smyth’a report the working of 
four atomic piles has been described. Of these, the 
one built at Hanford, has been made the basis of plans 
fpr future development of atomic piles for powfr 
generation purpose. The pile is built # of graphite 



SC IK SC K AND CKKTURF. 


Vol. 13* No; 3 


W 

hlot'ks with ;* 1.1 tt ICC MnicUin;, for insertion ;nl1 ' 
amt removal of t vliinlrical rotls of tsttirnum .aiio of 
mutton al»sorf>u'. The utility of Mi. h .iriamreim-nl 
for rtniov iti uml pm .IruUoii ot urutimm r«nls Jms 
bed) .l.-s. nU<! Uforc. as udl as the *nt, 

u l,i, h, iii'fuatt amt (oiitiol lit-.- mutton llnx m tm 
pile at chftc re Tit p‘*mt*. 

Tin* motiiitt r> putv livir w aU-i , vdmh ls 

circulated iln.ai.-li aluminium tnln-i cnelosme tliv 
uranium io.N Th e latter an- also n» 

;t | m umii!i!i jjM'kct’s to prevent then < »jx i r 1 *t 1 1* >f i hv 
w^tef. Tl«' temperature «d the ciiouhitmg w.ilu 
ts k.-pi in-Ion h.i»° to prevent the oxidation ol the 
i.luiniiitiim pipes and jackets. Almnmmm wV, nkrt- 
u | bn, ms. <>{ its* low neutron abruption and ht.-h 
pH fn;i) conduction. After cut illation thtoiieh the 
pile tlu tooling water is kept in a leservou h»t s<, me 
link* mi onli ) to gel rid ol the lathoaetiv it \ numetd 
m it '(*1 h * heat thus unloved bv the vooLmt »‘.m- 
not U iinplnvcd llschlllv as sotutc • »l heat m a 
theimai engine, unless its temperatuu is tailed e«,n 
sulci jhl\ < >v ei f < 

'Die Haiijnjtl pilt. was w« hehe\e Used h»i the 
production of Plutonium tequiivd foi in.inutac tun o! 
atom homh-i It was aftei tlu termination <»! " u 

with Japan that attention was dim ted to inuMi. <i- 
linnH mi nonmihlniv applications ot atomie eiuigx 
Future selienie lor the utili/alioii of heat developed 
in an domn pile will depend on the finding «•! suit 
;d>k coolants w Ineh in addition ni other dcsiiahle 
plopeities will be able to transfer heat to the woihine 
substance of a turbine at the highest -tempt, ratine 
at whiieli the latter cm work, ;*'».» ro, i°k\ 

Amongst the proposals which have been made are 
(i) that* c-oolaut , which ma\ he an inert gas, will he 
made to eiieulate ill a closed eiieuit to t»i event the 
, discharge of fission products into the atmosphei e. 

(ti There will 1 >e a theimai exchanget in winch 
the heat will he trausfened from the eoolant to the 
working substance, which circulates m a closed secon- 
dary circuit. The working substance which mav he 
steam, vapourized mercury or hot .uas will be used 
to drive a turbine In spite of present limitations, 
atomic iuels offer certain possibilities for future 
improvement over ordinary fuels. For example there 
is no theoretical limit to the high tcmperutuic which 
can be obtained, with the consequent increase in Hut- 
ufbdvnaniii^ elhcicncv, except the ability ot the 
materials of construction to withstand working at 
such h ig 1 i t e m pc i a t u res . 

/u’ouowus ot Xmlear I on* a Hants. — A group 
of engineers belonging to the ClinUyi laboratories 
titul the Monsanto Chemical Co. were requested by 
the Havuch Committee on Atomic Iuier&y to prepare 
a % report cm the cost of nuclear power based on in- 
formation at present available. The model taken 


was h modified Hanford Plant, about whose working 
design and operation, information is available. In 
such a study the commercial plant was considered to 
differ from the Hanford pile in two important respects. 

Un The operating temperature was assumed to 
be high enough To supply power. 

(h) All plutonium formed was assumed to he 
recovered, only for lalei consumption in the pile. 
No such plant has yet been built and no insurmount- 
able difficulty stand in the wav, but still extensive 
research ami development problem will be required 
to be .m lived as they arise. The complete nuclear 
plant will contain not only the pile itself, but all 
the auxiliary equipment and installations needed 
to operate a continuous thermal plant. It is 
estimated that an atomic fuel plant, producing 
75,000 K\V, could be built in a normal locality in 
the eastern (\ S. A. for approximately $25,000,000. 

< >n the assumption that the plant would operate at 
1 00 4 \ 1 ol capacity, and interest charges on the in- 
vestment would be 5%, the plant could produce power 
at n S cent per KVV. hour. A coal power plant would 
undci same condition cost $10,000,000. The operat- 
ing cost will depend 011 the cost of coal ; assuming 
it to he bituminous coal, of 15,000 H.T.U., delivered 
at $7 00 per ton to the furnace of a power plant in 
the eastern l \ S. A., the cost of power production, 
under the same assumptions of operating capacity 
ami interest charges, per K\V. hour would come to 
o<>s cent. Equality ol operating costs between coal 
power plants and nuclear power plant would be reach- 
ed il the coal cost is over $10 per ton. It is tints seen 
that suhViituth 11 of a power pile for a standard coal 
one will involve no saving. The large capital invest- 
ment of atomic fuel required to reach critical size, 
the chemical processing, the shielding, the remote 
controls, the insurance against hazards, and the w aste 
disposal problems, add considerably to the cost of 
operation. I{ only atomic fuel becomes consider- 
ably cheaper than the equivalent amount of coal, 
will there be favourable competition. Again the cost 
of fuel is only about one-fifth of the total cost of 
producing electricity for domestic purposes, where 
coal is easily available. The cost of distribution of 
electricity is much more and this cost is not affected 
at all by the substitution of atomic power for fuel. 
In other words it atomic fuels could be obtained 
absolutely tree, the maximum possible saving would 
be only 20% . On the other hand if one paid twice 
as much for atomic fuel as for coal, the cost of deli- 
veung electricity would be increased only by about 
2o/>. In certain large scale industrial operations the 
fuel costs may represent more than one-fiftli of the 
total cost of electricity produced. 

But economic consideration do not alone deter- 
mine developments of this kind. In* isolated re- 
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gions where transi>ortatioii is difficult, one does 
not count the cost involved. The present radius of 
useful distribution of electricity is somewhere around 
200 to 300 miles. In iuacessible territories, without 
any hydraulic power available, i>ower piles could be 
advantageously distributed and may find their first 
applications. Similarly in large units of transporta- 
tion, where bulky shielding could be installed — as in 
large ships, atomic fuel might be used for many trips 
round the world without refuelling. 

Piles can be used for heating as well as for power \ 
Industrial and domestic heating constitute an addi- 
tional promising field for the peace time use of atomic 
fission. Power piles may be used for the distilla- 
tion of water from tile sea. Many uses of distilled 
water so obtained, in areas situated near the sea, can 
be envisaged. 

Sources of fissionable material — ( ranium. — Ac- 
cording to pre-war statistics, the amount of high 
grade uranium is limited. Valuable deposits are* 
found in Belgium Congo and northern Canada. Lower 
grade deposits are found in Colorado, Czechoslovakia 
and other scattered regions. Uranium is derived not 
only from uranium ores, but in many cases it is or 
might be derived as by product of ores •of other 
metals, mainly vanadium. 


It appears from such pre-war information that 
the world supply of high grade uranium is entirely 
inadequate to supply the world’s power and heat 
requirements eveu for a few years ; the supply of 
extremely low grade ores would theoretically exceed 
the heat available in the world’s* total coal and oil 
reserves. Attention is therefore being directed to the 
possibiitv of utilizing low grade uranium ore for 
extraction purposes. 

Thorium.^ -The other natural fissionable material 
is thorium. But “thorium 1>v itself or in combina- 
tion with any other natural material except uranium, 
cannot maintain a chain reaction. Without uranium, 
chain reaction is not possible, but with fairly substan- 
tial quantity of uranium to begin \vith and suitably 
large quantity of thorium, chain reaction can be estab- 
talished to qianufacture material which is an atom 
explosive ,and which can also Ik* used to maintain 
other chain reaction.” 

The statement quoted above is of importance to 
us in India, on the feasibility of constructing atomic 
pile from local supply of atomic fuel. This country 
so far as is known has no large sources of high grade 
uranium ore, on the other hand there are extensive 
deposits of thorium containing minerals. 

(To be concluded) 
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Introduction 

Thu Cereal Rusts — a source ok r.oss ai.i. over 
the WoRi,n 

USTS of cereals are potential causes of .ureal 
destruction in all cereal-growing regions of the 
uorld ; under favourable conditions one or other 
«<f the three rusts, especially the black and yellow 
rusts, is capable of more or less totally destroying 
die crop, as lias been the case this year in Central 
and Peninsular India. 

The reduction of yield of wheat in India as a 
result of tne rust epidemic has been so great that 
India todav faces a grave food crisis. The public 
would therefore naturally be interested to get some 
formation regarding the rust problem in its various 
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aspects and to know what other countries are doing 
to solve the problem. 

In U. 8. A., Canada and other countries damage 
done by rusts has been carefully assessed. For 
example in 1035, the U. 8. A. had estimated an 
yield of 731,045,000 bushels of wheat but due to 
a rust epidemic, seasonal conditions being favourable, 
the total yield harvested was only 599,000,900 bushels, 
i.e., a loss of 132,045,000 bushels ; the same year 
in Canada the difference between tile estimated yield 
and the yield actually harvested was 91,029,000 
bushels ; here also the loss was due to damage done 
by rust. GusSov estimates the average annual loss 
in Canada to be over ^5,000,000, and according to 
Oreaney, Canada loses annualy, $40,000,000 from 
the same cause. Mehta in India considers the lots. 
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to liv about Ks. /yvx'U.oiM/. In Kenya, Burton c«>n- 
siders rtiftt to Ik* '‘tile limiting fact** in production” 
of wheat 

* //<>?,• f us t otwittah s and spreads ' kust i N a 

|*ara*itic organism of a vvrv complex nature, belong 
ing to the vegetable kingdom ; it can Mirvivc °tiU 
on its living plant hosts ; this parasite k highly 
specialized. Take the example of I Jack rust of wheat 
am) that ot oats; lx>th are caused by futcuua 
Xiamntis hut the wheat ruM will not infect oats and 
v/Vr vtiMt. For the development of disease, three 
/actois aie usually involved, vu\, the pathogen, the 
host and suitable climatic conditions . all these thici 
factois comhined together brum about an cpiphvto- 
tic, <«., an tpidefnie, and therefore m the studv of 
an epidemic each of these facto! s has to be catefully 
studied. For the development of an # epuleinie is 
uquued an “interaction of a number of environ- 
mental factors opera tiny, in proper sequence over a 
Iona: period of time*’ ; for these reasons the problem 
of the epidemiology of the disease is “extreiiielv 
intricate and puzzling” according to Stakman. lie 
states “ Nevei tlieless, as a u suit of extensive investi- 
gations by the Unitul States Department of Agricul- 
ture ami the Minnesota Agricultural Kxperimeiit 
Station during the past twenty years, many of the 
basic factors governing the development of epide- 
niics are now* known, although nearly every major 
epidemic that has been studied has followed a dif- 
ferent course “ In India also we have to studv “the 
basic factors governing the development of epide- 
mics 0 , and the course they follow . 

On wheat there ate three rusts, the black, 
yellow and brown, of which the first two are consi- 
dered tq be very important in India. Wheat rusts 
are not ordinarily seed borne ; a wheat plant gets 
infected by means of the uredospores, or what an 
Vnown as repeating spores or red spores ; successive 
generations of such spores are produced on the plants 
and thus the disease spreads from plant to plant 
and field to field % 

Dissemination : barge numbers of spores un- 
earned by wind currents which help in the dissemi- 
nation of the pathogen. In the spread of rust, man 
and insects do not seem to play an important part. 
There is enough evidence to show that new races of 
mst are disseminated widely by wind and thereby 
become established over large arenas for example, 
it has been ‘shown that ‘race 56’ of the wheat black 
rust fungus was not known in America prior to 
ro>« but by “u^S it had been isolated from ml 
states from which rusted wheat was obtained in the 
lb S., extending from the Pacific coast? to the Atlan- 
tic and from Northern-Mexico into Canada 

The wind was so effective an agent of dissemination 
thet a little initial inoculum, at least relative to the 


amount that develop! subsequently, increased in 
various infection centres until it became so large as 
to enable a new physiologic race to become the most 
prevalent and most widely distributed in North 
A nicrica.” 

. Uternntt ami tollateial hosts: The black rust 
fungus m order to complete its life cycle has to 
spend a part of its existence on a host other than 
wheat, r;:., the barberry, i.i\, the fungus has an 
“alternate host” besides wheat. In many parts of 
the world the two stages of this fungus on wheat 
are also found on other hosts such as grasses, and 
these hosts are •known as collateral hosts. 

I'hysiologit 1 a ci-s : The three rusts of wheat 
can be readily distinguished from each other, but 
each rust has distinct entities or groups of forms 
which cannot be distinguished from each other on 
a morphological basis but still they have different 
parasitic capabilities ; black rust of wheat has got 
about 200 such forms, each of which is known as a 
physiologic race and is given a distinguishing number. 

Contiol Measures: From the study of rust, 

control measure* that are generally recommended 
are - 

(ul the eradication of alternate hosts and col- 
lateral hosts ; 

(h) destruction of “volunteer” wheats, /.«*., 
plants from self sown seeds and avoid- 
ance of “out-of-season” wheat crops ; 

ir) use of sulphur and other fungicides ; 

Id) certain f er t i 1 i z e r s , esj >ee i a 1 1 y 1 1 i t r og ei ion s 
ones, have been known to make plants 
more susceptible to disease whereas 
othei fertilizers are known to make the 
plant more resistant to rust infection ; 

<e) cultural practices might influence the in- 
tensity of rust infection ; but the most 
important method of control is the 
breeding of rust resistant varieties. 

* 

Srrm and Control of Wheat Rust in the 

MOST l M FORT ANT WHEAT CROW INC. COUNTRIES 

I ntted States : The prevalent rusts are black 
and brown. Black rust is perpetuated in the aecidial 
stage on barberries, the alternate host of this rust. 
In the year 1017 Stakman discovered the presence 
of physiologic races within black rust. Since then 
a large number of races have been found, new ones 
arising out of hybridization on barberries or by 
mutation. Billions of barberry bushes have been 
destroyed at enormous cost. Kvery year new 
improved varieties resistant to rust are being evolved. 
It has been reported that there is a seasonal inter- 
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change of rust between the United States and Mexico. 
In the U. S. A. a programme for wheat breeding for 
rust control was initiated as early as 1911. 

Canada : Black and brown rusts predominate, 

vellow being confined to the hills. 

According to Buller and Craigie south winds 
blow the spores of black rust into Canada. Infected 
barberries supply local inoculum and also produce 
new physiologic races. In addition to the eradica- 
tion of barberries at considerable expense, systema- 
tic breeding of resistant varieties has been in pro- 
gress since T022. New varieties are, evolved every 
;-4 vears, to take the place of old ones in view of 
changing physiologic races. 

Australia: black rust predominates, although 

brown is also found. Rust studies were started in 
1021 and Waterhouse found nine races of black rust. 
Breeding of resistant varieties has been in progress 
since the last twenty years and recently eradication 
of barberries has been suggested. , 

/ .S'. .S'. R. : \11 the three rusts are found in 

different parts of the country. Shitjkova Roussakova 
teconled the overwintering of black and brown rusts 
in North Manchuria. Over-wintering of yellow has 
been reported bv Roussakov. In Russia there lias 
been a programme for wheat breeding since 1930. 


DlSSK.MIN.VI ION ANl> Kl*I I >KMI01,0( iV OK RlJSTS 

Direct evidence of the dissemination of black rust 
of cereals and grasses to very long distances by air 
currents lias been obtained especially by American 
and Canadian workers. I11 connection with the long- 
distance dissemination of spores it is not ]>ossible to 
locate the origin of the inoculum. “Under most 
conditions it is almost impossible to determine whether 
the spores originated in the immediate vicinity, or 
have been carried by the wind from remote places, 
irrespective of the altitude at which they have been 
caught”. Ukkelbcrg has calculated that if “uredo- 
spores of Puccinia uraminis tritici (black rust of 
w heat) reached an altitude of 5,000 feet their disper- 
sal distance in a 50 mile wind would be about 1, i<x> 
miles. Both Lambert and Stakman have shown 
“that under certain conditions rust spores of Puccinia 
.uraminis are blown from the far south into the 
Dakotas and Minnesota, travelling more than 1,000 
miles in about. two days and up in Canada in a short 
time thereafter”. 

The spores have been found to remain viable 
in spite of “vicissitudes of wind dissemination”. 
Bussokov has shown that uredosporeS of the black 
fust fungus “can be carried 50-250 kin. over the sea 
without, losing their viability”. 


m 

Waterhouse considers that wheat stem rust or 
black rust may 'have been introduced in Australia 
by "air-borne uredospores from cereal crops in India 
or elsewhere” ; barberry, the alternate host of black 
rust, was introduced, in Australia much after black 
rust was first found on wheat, and* “it is known that 
rust spores have been carried thousands of miles by 
wind, frequently associated with atmospheric dust”. 
He has established the presence of nine physiologic 
raees of black rust in Australia and New Zealand. 
From the distribution of these races over a period of 
several years he finds that there is a distinct change 
in the rust flora commencing in the 1926 season and 
that the changes in Australia ami New 1 Zealand are 
“parallel”, the transport of uredospores taking place 
across the Tasman Sea. 

Roussakov and Shitikova-Roussakova are of 
opinion that wheat rusts (black and brown) are pro- 
bably introduced into the Amur region of Si fieri a by 
wind-borne spores from North Manchuria, where they 
over-wintered in the uredial stage”. Chabrolin be- 
lieves that black rust in, Tunis in Africa “must be 
1 e-introduced every year from outside sources, and 
it seems likely that spores are probably blown across 
the Mediterranean Sea from Sicily and Sardinia”. 

Wind-borne si Hires of yellow rust carried from 
Washington, Idaho and Montana are considered by 
Sanford and Broadfoot to be the cause of the annual 
recurrence of the rust in Alberta, Canada. 

Bailey, Craigie, Greaney and other Canadian 
workers have shown that black and leaf rusts do not 
over- winter in Manitoba, and that their uredospores 
are “always present in the air in advance of the in- 
fection of the crop”, and therefore, they consider 
that these two rusts of wheat are regularly introduced 
into Manitoba by wind-borne spores from United 
States. 

Mehta has show’ll that in the plains of India rust 
spores do not survive the summer and therefore, he 
concludes that the infection must be coming from 
other sources. * 

Rapidity of the spread of infection : The black 
rust pustule may contain 50 to 400 thousand spores ; 
enough to infect almost an acre of wheat crop ; each 
of the spores is capable of infecting a healthy plant 
and producing successive generations of spores in a 
week’s time. The infected plant has many such 
pustules and therefore the number of such sporSs 
developed on a plant may run into many millions. 

Control Measures 

% 

Eradication and " clean-up ” : The question as 
to how* the rust is carried over from season to season 
has to be considered ' in evolving control measures. 
Black rust spends one part of its life history on ttye 
wheat plant, barley plant or some wild grasses and 
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then completes lift? cycle on barberries- Teleuto- 
i*pori^ (the Mack sj»ores or winter *sj»ores) produced 
on wheat or barlev lit dormant in cold count! its till 
the end of winter when they are capable or infect- 
ing tender leaves of barberries.. < >n this “alternate 
host “the duster-cup bearing stage is produced. Spou s 
produced in these tups infect young w heat plants 
which in turn develop the urcdospoies isiunnwr 
sjM»res or red spmes' and later the teleutospoies 

H'irbt.rri» , s therefor*,* serve as a foci of infection 
for the new crop in spring. 

The connection between the aecidiospni es ispoivs 
from the duster-cups), disseminated from barbel l ies, 
and the occurrence of local epiphytotics ami wide- 
spread regional epiphytotics has been well established, 

It would naturally be therefore, thought that 
the best way of controlling rust on wheat would be 
to eradicate the alternate host so as to prevent the 
parasite frym completing its life cycle. 

Therefore in ioi«S, Dinted States Depat ttnent of 
Agriculture in co-operation with other States started 
a barberry -eradicating campaign In two years about 
16,000,000 bushes and seedlings were destroyed ;| 
however "in tog;, i»> years after the campaign 
started, i bushes, sprouts and seedlings were 

found. During May and June of each year a laige 
proportion of the remaining bushes were rusted. 

< hie heavih rusted barberry bush may bear about 
70,1 >» »o,( x x > accidios] >ores" . 

In Australia and hidiu, however, bar bentos do 
not play an important part in the seasonal dissemi- 
nation of rust on wheat, beeause the problem is not 
one of over-wintering but of over-summering. 

In Australia the "living rust in the uredospote 
stage is present on sporadic crop plants or suscepti- 
ble grasses all the year round. This inoculum is 
'responsible for initiating tile rust attacks in the crop. 
Not long ago it was stated that complete control of 
wheat stem rust could be had if only agreement 
could be reached, whereby all growers everywhere 
in Australia undertook to grow no wheat for one 
particular season, say from April to December. How- 
ever it will be seen from accumulated evidence that 
this would not solve the problems". Waterhouse 
has made field collections of black rust and brown 
rust of wheat and black rust of oats month In mouth 
f<{f about r,s vears and he observes, "Attention is 
drawn to khe fact that opi>ortunities for collecting 
j listed material haw been distinctly limited. It is 
certain, much more rust was available in the field 
that is indicated b\ the collections submitted for 
examination." The rusted material ol)taiued during* 
tire non-u heat-growing season (late summer and 
autumn) has consisted mainly of "volunteer" wheat 
or oat plants as the case may be but some of the 
specimens were wild grasses. Some came from the 


wheat licit. < Hirers were collected in regions of better 
rainfall, on the coast. But the latter could 

easily serve as foci whence infection could spread 
to the main wheat growing areas. In considerations 
of rust control there can be no possibility of eradica- 
tion by simply not growing a crop for a season. 

< >ti»ci means must be sought". 

Snlphut and othei fungicides : Work done in 
the r. S. A. and Canada shows that precipitated 
sulphur is toxic to rust spores. Lambert and Stak- 
maii used ;o lbs. of sulphur per acre of wheat and 
found that, in some experiments, one application 
virtually controlled rust, while in others, five appli- 
cations were ineffective. Oreaney in Canada reports 
that the "yield and quality of grain of both wheat 
and oats were significantly improved by dusting. 
In io.V-6 a scveie rust year the yield of Marquis t 
wheat was increased 400 per cent by dusting. He 
is of opinion that the fungicidal value of sulphur in- 
creases in proportion to the fineness of the rust 
particles". He recommends sulphur dusting as a 
method of rust control "for the use of experimen- 
talist^, seed growers, and grain exhibitors wherever 
destructive epidemics of cereal rusts occur". He 
observes* that once a plant was infected, subsequent 
applications of sulphur served only to prevent further 
infections. 

Recent work done m Russia shows that in gene- 
ral sulphur dust markedly controls rust and conse- 
quently the yield is increased ; Russian workers have 
used flowers of sulphur. Roussakov recoinmenids 
dusting to be first done as s<xm as the pustules 
appeal and to repeat the application at 5-day inter- 
vals at the rate of 15 kg. per ha. till the milk stage 
o! the crop is reached. According to Sibilia wheat 
dusted with copper dust "asporital" showed practi- 
cally no infection ; Shitikova-Roussakoya used 5 per 
cent sodium silicoflouride, 03 per cent fine clay and 
d per cent thin lubricating oil for the control of rusts. 

Halt and Allison found that borax, picric acid, 
paratolouene-sulphomlamide and arthotoluene-sul- 
phonvla inkle reduced the incidence of infection. 
None of these treatments has, however, been found 
to be applicable to large areas or economically ' prac- 
ticable. • 1 


k fleet of fertilizers and cultural practices ; Work 
done outside India has indicated quite clearly that, 
in general, nitrogenous fertilizers tend to increase 
susi eptihilitv of the wheat plant, while phosphate has 
the opposite effect. Fxperiments in which various 
proportions of N.l>. and K were applied showed that 
rust was more severe when K was defident in the 
uitm. As a result of such investigations and obser- 
va tons 1 is now generally accepted that rust mav be 

»h C< v fr lty by rud,,cin » the proportion of N 
in tne a : V : K ratio. 
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Experiments have also been carried out with 
minor dements and miscellaneous substances but 
these- have not yielded promising results. 

Cultural practices have, generally speaking, not 
been shown to have any direct effeet on rust inci- 
dence except that practices which tend to promote 
early maturity' usually help the plants to escape the 
most destructive rust. There are indications that 
rust may be unusually destructive in irrigated wheat. 

Breeding : Where resistant varieties exist or 

have been bred, these constitute the simplest and 
least expensive method of disease control for they 
entail no additional expenditure or , work to the 
grower. 

Chester (1946) in his comprehensive book on 
cereal rusts states : "Adjustment of time of sowing, 
fertilization, destruction of volunteer cereal plants, 
applications of fungicides, — these arc but adjuncts to 
the fundamental solution of the cereal rust problem ; 
tlie breeding of cereal varieties that are resistant to 
rust, — is at once the most certain and effective, and 
the most economical means of checking the ravages 
of the cereal rusts." Breeding of wheat for rust 
resistance may be said to have originated with the 
pioneer work of Parrer in Australia at the <»losc of 
the last century ; this work was so successful that 
rust resistance as a method of rust control was well 
established in Australia. In the early years of this 
century, Biffen at Cambridge applied the newly re- 
discovered Mendelian principles of heredity to breed- 
ing wheat for resistance to yellow rust, the only rust 
which is of economic importance in England. This 
was followed by very intensive work in the U. S. A. 
and in Canada ; this dealt mainly with the black or 
stem rust but following the epiphytotie of brown or 
leaf rust which swept America in 193S and destroyed 
the famous black-rust resistant variety Thatcher, 
breeding for resistance to brown rust has also been 
taken up seriously. 

The breeding of rust resistant wheat has been 
found to be difficult and slow. One circumstance 
contributing to this in the earlier work was the lack 
of knowledge of the existence, in the rusts, of phy- 
siologic races, morphologically indistinguishable from 
each other, which vary in their ability to attack dif- 
ferent varieties of wheat. Early breeders were puzzled 
by the failure of certain varieties to maintain their 
resistance from year to year, and in different locali- 
ties. When however, Stakman and Piemeisel de- 
monstrated the existence of physiologic races in 
1 ‘uccinia graminis trilici (the black rust fungus) in 
]< U 7 , the reason for these apparent breakdowns of 
resistance bec*ame clear. Most wheat varieties are 
resistant only to certain physiologic forms and the 
particular forms present vary from locality to locality 
■' ’’d from year* to year. 

w 
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Nearly 200 forms of black rust are now known,, 
and similarly physiologic races exist in the brown 
and yellow rusts also. New forms may arise by 
hybridization or mutation. While the existence of 
these numerous physiologic races renders the task of 
breeding rust-resistant wheats an .arduous one, en- 
couraging features also occur. These are the dis- 
covery that certain varieties which are susceptibly 
in the seedling stage exhibit considerable resistance 
when mature, and that resistance to a number of 
physiologic races may be governed by a single gene- 
tic factor. 

Considerable success has attended the attempts- 
to breed 'black rust resistant wheats and varieties- 
such as Kanred, Hope, Ceres, Mafquillo, Thatcher 
and Renown have" proved very useful. Brown rust- 
resistant strains have also been bred and some com- 
bine resistance to both the black and the brown 
rusts. As indicated earlier, wheat breeding for rust 
resistance lias also been in progress in many other 
countries. Recent developments include the use of 
the less well-known species of wheat (' Triticum ) and 
<>f allied genera as resistant parents for hybridization 
work. 


Work donk in India 

Our present knowledge of the rusts of cereals in 
India is entirely due to the researches carried out by 
Mehta during the last two decades. To him goes the 
credit of establishing the presence of physiologic 
races, which is being made practical use of in breed- 
ing resistant varieties. Formerly it was taken for 
granted that barberries found iii the Simla Hills were 
responsible for the spread of rust on wheat but 
Mehta has shown that these barberries play a very 
minor part in the dissemination of wheat black rust. 

All the three rusts of wheat are found in India. 
Black and yellow rusts also infect barley. Black 
rust is found in all parts of the country, including 
the hills as well as the plains. The brown also 
occurs everywhere, excepting in a small part of penin- 
sular India. Yellow rust however has not been.' 
observed in the plains of peninsular India. 

Physiological studies, as well as the distribution 
of each of the three rusts, in this country show 
that black rust is able to withstand warm weather 
better than yellow rust, the latter thrives better under 
comparatively cool conditions ; the brown rust occu- 
pies an intermediate position. As a consequence of 
the temperatures prevailing during the growing sea- 
son of wheat (for instance, the Punjab has a com- 
paratively lower temperature during the greater part 
of this period), the yellow and brown are common 
in the Punjab ; all the three are equally common in 
U. P, and Bihar; and black rust predominates in 
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the plain* of C. 1 *. and Deccan. These rusts are 
capable of doing considerable duoiag®, particularly 
yellow and black, in the provinces where they com- 
monly <«ccur, their intensity depending on the 
prevailing weather conditions. 

In the plains, the summer heat that follow- the 
harvest, kills all the u red osj tores of these rusts. Con- 
sefjuentlv , there is no local source of iufectiitn when 
the crop is town in the plains. 

In the hills, on the other hand, all the tlnee 
rusts have been found to over-summer on stubble, 
volunteer wheat and “out-of-season” crops, at dif- 
ferent altitudes ranging from 4,000 to K,ooo ft. above 
sea level. This has been confirmed by repeated ob- 
servations extending over a period of 20 years. Crops 
in the hills get infected rather early in the season 
in the neighbourhood of these rusted volunteer wheat 
plants and the spores ate then disseminated In winds 
to the foot-hills and the plains causing fresh out- 
breaks. 

In general, according to Mehta, rusts appear 
earlier at places in the foot-hills than those situated 
farther away in the plains. 

Spores of all the three rusts have been caught on 
aeroscope slides at a large number of stations in the 
plains before the local appearance of rusts,, showing 
that the spores are introduced by wind. Mehta, from 
his study of wind trajectories correlated with spore 
showers, concludes that the air currents had either 
come ftom the hills or passed over areas where rust 
had appeared earlier. 

hi addition to over-summering in the hills on 
volunteer wheat, two important foci exist according 
to Mehta ; where, due to early crops, there is plenty 
of rust every year at the time wheat is sown in the 
neighbouring plains. These are Central Nepal in 
the north and the Nilgiri and Pal 11 i hills in the 
south. 

It should not be taken from what has been said 
above that every locality in the plains gets infection 
direct from the hills. In fact, after the initial in- 
fection of a few plants in any field, rust spreads very 
fast to the neighbouring plants and other fields in 
that locality, under favourable weather conditions. 
I.aUr on, infection may spread to other places in 
the plains as a result of air-dissemination of spores. 
'Wild grasses have been found to be collateral hosts 
of some of the cereal rusts in other countries and a 
considerable amount of information is available per- 
taining to their reaction to those rusts in Tuiropc, 
Canada, United States and Australia. In India only 
the black- rust found on llromus pabulus and Urachy- 
t'oduim sylvaticum has been definitely shown by 
Mehta to be the same as that on wheat. Infested 
* Itromus pat ulus has been found at several places in 
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Kashmir and the Simla hills. These grasses are 
annuals and their growing season is the same as that 
of wheat. No over-summering of rusts has, how- 
ever, been noticed on these grasses. 

The study on physiologic races carried out by 
Mehta during the last 20 years has so far resulted in 
the identification of nine races of blade rust, eight of 
brown and ten of yellow, some of which have not 
been found outside India. It is probable there may 
be other races in this country which have not been 
identified as yet. Further, it is very probable that 
more races may be evolved as a result of hybridiza- 
tion and mutation or may be introduced from other 
countries. In Canada new strains of brown rust 
were found in 1946 which caused heavy infection of 
Regent wheat and other resistant varieties. 

Mehta from his extensive study of wheat rusts 
in India makes the following recommendations. 

“It is necessary therefore, that in the meanwhile 
wheat and barley crops should be saved from devas- 
tating epidemics, year after year, caused by all the 
three rusts taken together, by controlling the in- 
oculum at the source, i.c., in the hills. Considering 
the huge loss of Rs. 60 millions or so per year to 
these «rops caused by rusts, the writer is strongly 
of the opinion that a good deal of damage could be 
mitigated by rigorous destruction of self-sown plants 
and tillers, which ‘carry over’ the rusts, 1-2 months 
before sowings in the hills. This method is thorough- 
ly practicable because of very small individual hold- 
ings in the hills where the crops in question art- 
grown on small and narrow terraces.” 

Theoretically his recommendation for saving the 
“huge loss of Rs. 60 millions or so per year” may 
be sound, but the question to be considered is “Is 
the measure recommended practicable, both physi- 
cally and economically” ? When we consider the 
“clean-up of self-sown wheat” we have also to con- 
sider the probable existence of grasses on the hills 
which are affected by the same rusts as wheat and 
barley ; if there are out-of-season and self-sown wheats 
certainly there are also out-of-season and self-sown 
grasses which are of equal importance as centres of 
foci of infection as the wheat and barley plant ; even 
granting that these grasses be not centres of infec- 
tion there is the important question of differentiating 
young wheat plants from those of some of the grasses 
wlych even experts at that stage may fail to iden- 
tify ; the self-sown wheat plants are not always to 
be found on the beaten tracks of the hills ; they wilf 
be scattered all over, perhaps more often than not 
in very inaccessible places and a thorough search for 
these plants, even if we do not include r grasses, would 
be impossible. Another factor that militates against 
a thorough clean-up is the time factor. The clean-op 
has to be done between the harvest- of one season 
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and the sowing of the next, t.e., within the three 
months, July to September ; this period is the mon- 
soon season and therefore the question arises for how 
many days during this season the clean-up would be 
physically possible on the hills. The total number of 
days in these three months when even the easily 
accessible places can be carefully examined would 
be considerably reduced . Taking, these facts into 
consideration the number of men that would be re- 
quired for this clean-up would be very large indeed 
and so would be the expense. The question there- 
fore naturally arises would this clean-up even yield 
the cost spent on removing the self-sown plants and 

if and whether it would give definite results. 

* 

Another question that is closely linked up with 
this problem is whether we have by now traced all 
the centres of foci of infection ; looking to the topo- 
graphy of the country it is not at all improbable that 
we have as yet not got the complete picture. Self- 
sown wheats, and wild grasses, that may be the col- 
lateral hosts of wheat rust, may be found scattered 
over the Vindlivas, Satpuras, Western Ghats, Palni 
Hills, the Nilgiris and other ranges with altitudes 
of about 3,000 and over where the rusts are able to 
over-summer ; in some of these hills volunteer barky 
plants may also be present. . t 

It may be argued that if a large part of the 
source of inoculum in the shape of “out-of-season 
crop’ is removed the infection would be materially 
reduced ; that tlie infection from volunteer plants 
and wild grasses will not be so much as to cause an 
epidemic and that the absence of the “out-of-season 
crop” will considerably delay appearance of rust on 
the crops in the plains.. This year w r e have authentic 
information of rust having appeared in Gwalior and 
Central India by the middle of November, and there- 
fore a nearby focus is indicated. We have seen that 
a black t;ust pustule may contain 50-400 thousand 
spores, enough to infect almost an acre of wheat ; 
and therefore even if no “out-of-season” crop is cul- 
tivated the infected volunteer wheat remain potential 
foci of infection all that perhaps can be expected 
from not growing the “out-of-season” crop would be 
that the infection might be delayed ; but when the 
infection can come as early as the middle of 
November the delay of the infection by two or three 
weeks would not materially help in warding off an 
epidemic. But one cannot be dogmatic. 

Caps in our knowledge . — The knowledge we 
have at present regarding the rust problem is not 
wholly complete ; e.g., we do not know what are the 
predominant physiologic races on volunteer plants 
and collateral hosts month by month. In Australia, 
race 34 suddenly appeared in 1926 and since then 
it has become a predominant race 4 but in India this 
race was first observed by Mehta about 1941 ; there 


is not much information t available regarding the 
-presence of collateral hosts and alternate hosts in the 
various hills of India ; there has been a lack of sys- 
tematic study of the epidemiology of rust ; the pro- 
bability of- infection coming from neighbouring 
countries like Afghanistan and Iran have not been 
systematically considered. 

Mixed cropping . — We have no reliable* data re- 
garding the effect of mixed cropping on the incidence 
of rust and on the value of the crops. It is worth 
investigating to what extent it constitutes an insur- 
ance against loss owing to epiphytotics. 

Breeding . — Although it was realized in the first 
decade of tins century that breeding for resistance^ 
against rust was necessary and work was actually, 
started at Bombay, Cawnpore and Pusa, not much 
progress was possible because of reasons which have 
already been mentioned when discussing the work 
-done in other countries. However, certain of the 
strains possess a fair measure of mature resistance 
and in the recent severe epidemic the following 
wheats have been reported to have fared well. I. P. 
52, I. P. 4, I. P. 165 and Pb. C. 591. Several of 
the new ‘Pusa’ wheats which were under trial have 
also yielded well in spite of the epidemic. 

It is necessary to lay stress on the fact that the 
work of breeding resistant varieties based on the 
knowledge of physiologic races is only of recent 
origin. All previous work was of a haphazard 
nature, selection having been made on the behaviour 
of wheat varieties at a certain place in any one year 
without reference to the physiologic races which may 
be present in the locality. Systematic breeding of 
rust resistant varieties was started 12 years back 
based on the number of physiologic races found by 
Mehta. Since then,, some more races have been 
found. Work was started at Simla, in Bombay and 
in the Central Provinces. At Simla the aim itf to 
secure resistance to all the three rusts ; and pro- 
genies of crosses between Indian and exotic types 
are tested both in the seedling and adult ^stages. 
High resistance to all the physiologic races has been 
achieved separately for each rust, and the work is 
at a stage when synthesis of resistance to all the 
three rusts simultaneously is being attempted by 
means of a double cross made on a large scale. The 
Simla work is intended to provide rust resistant 
wheats for the hill areas only (the portion of the 
scheme submitted by the Indian Agricultural Research 
Institute, relating to the plains was deleted by the 
Indian Council of Agricultural Research, by whom 
the scheme is financed). 

In the Central Provinces and Bombay, the wotfc 
is concerned with resistance to black rust only which 
is ordinarily the dominant rust in those Provinces. - 
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Further Work required to bk ix>nk in India 

WITH A VIEW TO CONTROL RUST 

It is now essential that an assessment of damage 
clone by rusts at different stages of growth of the 
crop should be made all over India. The Provinces, 
States and l.A.R.I. should be able to draw ut> a 
common programme of work for the necessary 
exj>crimT*nts. 

Dissemination. -A more detailed study of the 
dissemination of the rusts should be carried out. 
The study should include the study of rusts found 
on wild and cultivated grasses on the hills of India. 
A search should also he made for alternate hosts, 
viz., burberries and Thaliclrum in the Niig.iri and 
Pulni hills and in the hills of northern India. 

h, [iiphytotics ,-~~l f we can correlate the effect of 
a sequence of climatic factors with the incidence of 
rust and thereby be able to forecast an epidemic, it 
may be jrossible to carry out in time, such prophylac- 
tic measures as our study of control measures proves 
to be satisfactory. Tile effect of temperature, ram- 
lull, dew, clouds, etc., has to be critically studied 
with the help of instruments, such as theimohygro- 
graph, anemograph, automatic rain gauge, dew 
recorder, sun-shine recorder. 

Physiologic races. —For the study of physiologic 
laces it may be advisable to divide the country into 
three gioups, viz., Group A : Bombay, Hyderabad 
(Deccan), Madras and Mysore; Group 11: Ccntial 
Piovinccs, Central India and Kajjmtana ; Group C : 
N. W. F'.-P., Kashmir, Sind, Baluchistan, Punjab, 
1’. P. and Bihar. 

• pach of these Groups would test rust samples 
from its area and test seedling and adult resistance 
of wheat cultures and hybrids required by the 
Provinces and States included in the group. 

Rust nurseries should be established in differ- 
ent parts of India where there are Agricultural Farms. 

It is absolutely necessary that the work on rWs 
should be carried on an All-India basis and that the 
different experimeuts*shouhl be laid out in consulta- 
tion with a statistician ; all the results obtained, 
by different workers in India should be collated 
together by the statistician. 
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A detailed study of controlling rust by the use 
of sulphur and other fungicidal dusts needs to be 
carried out by Provinces and States. 

Effect of fertilizers and cultural practices — mixed 
cropping . — The incidence and intensity of rust on 
wheat varieties manured with varying proportions 
of N, P and K should lie studied to find out to what 
extent applications of these affect the incidence of 
rust and the yield of wheat ; the effect of varying 
amounts of irrigation and different dates of sowing 
should also Ikj studied. 

In many parts of India some crops are sown as- 
mixed crops. While it is unlikely that such a 
system can affect, the intensity of rust infection (rust 
being wind-borne), there is the j>ossibility that it is 
a form of insurance against loss of one crop (wheat). 
As we have not yet got many rust resistant varieties 
and it may take some time to cover the whole of 
the wheat area under such varieties it is worth 
while to ascertain whether mixed cropping is or is 
not more paying, taken over a period of years. 
Experiments should therefore, be laid out to work 
out the ecnomics of growing wheat as a pure and 
as mixed crop. 

Breeding. — Wot«k on breeding wheats resistant 
to the ru-jfs, requires to be greatly extended and 
intensified. The main line of work should be 
( a) Study of wheat varietal collections for rust resist- 
ance ; (hj Hybridization between suitable varieties 
to combine a high degree of rust resistance with other 
agrononiicallv desirable qualities ; and (c) Breeding 
work with the progenies of these crosses to obtain 
the desired strains.* 
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* Hus paper has been written in consultation with and' 
on the basis of discussion with Dr J. N. Mukherjee, 
Director, Indian Agricultural Research Institntc, New Delhi. 
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PLASTICS EXPOSITION AT NEW YORK: 

Sl’BODH KUMAR MUKHF.RJRK 

MASSACHUSETTS INSTITUTE OF TKCH.N01.OOY, 

CAMBRIDGE, MASS.. U. S. A. 


TP HE treniendous growth and development of. this 

industry hardly known about a decade ag<!> was 
fully evidenced in the first National Plastic 
exposition at New York held under the auspices of 
the Society of Plastics Industry, Inc. of U. S. A. 
The/ chairman of the exposition committee opened 
the show by cutting through a vinylitC plastic applied 
by the U. S. Navy Laboratories to the front door 
of the Grand Central Palace where the exhibition 
was being held. This was also a display of a plastic 
of sealing machinery and guns to prevent deteriora- 
tion and rust, and is largely employed by the U. S. 
Navy. 

In the course of his opening address, the chair- 
man stated that the progress of the plastics n\ay 
he estimated from a production of about 3 10,000 ,000 
pounds in 1940 to more than a billion pounds today. 
Investment on plant and equipment has increased 
tenfold since 1032, and at present, demand for plastics 
far exceeds the supply. The industry is currently, 
expanding its material-producing facilities by more 
than a $100,000,000 for new plants. 

Plastic motor boats are now being moulded as .1 
regular routine manufacturing procedure. It has a 
great future as a building material. Developments 
arc underway which ' will make it possible to build 
a home with large wall sections of low-pressure 
moulded panels. .Structural parts of furniture and 
upholstary are newer avenues for using plastics for 
still better products, whereas, the textile field has 
only begun to see and feel the impact of plastics. 

DuPont exhibited six new developments for the 
first time. They are (r) “teflon” — a plastic that 
withstands all acids. This is made by polymerizing 
gaseous tetrafluoro ethylene to yield a solid granular 
polymer which can be extruded or compression 
moulded. It resists the action of such reagents as 
aqua regia, chlorosulfonic acid, acetyl chloride, 
boron trifluoride, hot H 2 S 0 4 , hot HNO a and boiling 
solutions of sodium hydroxide. 

It is not adversely affected with temperatures as 
low as -75°^ or as high as 572°F, and retains all 
the useful properties at these extreme temperature 
conditions. 

The second is a nylon plastic sheeting for leather- 
like applications. The third is cellular cellulose acetate 
(CCA)— -a foamed pastic lighter than cork. It is 
suggested for use in the manufacture of airplane - 
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floor panels, in refrigerators, and sections of pre- 
fabricated houses. CCA is lighter than cork and 
combines insulation against heat and cold with high 
structural strength when bonded between two sheets 
of metal, wood, or plastic. The density is aboitt 
4-5 lbs. per cubic feet. The fourth are BCM resins 
for structural panels reinforced with glass fabrics or 
other materials. The fifth is patterned “luette” in 
shatter resistant sheets, and the jfixth, luminescent 
Incite sheets which glow when exposed to ultra-violet 
light. 

General Electric Company showed a high tem- 
perature and neat resistant rubber — the silicone rubber 
— which will find extensive use as a gasketing mate- « 
rial for all chemical process equipments, furnaces, 
etc., working at high temperatures for a great length, 
of time. 

Paint manufacturers who were hard up so long 
with natural oils and resins will find as an effective 
substitute, the Goodyear Tyre and Rubber Company’s 
new product, pliolitc S — 5m. a new synthetic co- 
polymer resin. This company has also produced a 
new fabric which is moth-proof, water-proof, scar- 
proof, and scuff-proof. It is woven from a new thread 
made from “plio film”, which has been so long pro- 
duced in the form of sheets or films. A plio-film 
fibre can now be produced which can be twisted 
into a thread and then woven into a fabric. Plio- 
film fibre, however, will not be placed on the market 
until natural rubber is again freely available. 

United States Rubber Company has developed % 
textile treating resin which eliminates the use of 
starch and still imparts a crispness to cotton fabrics. 
The resin is now commercially available to textile 
finishes, and is applied at the tiipe of manufacture. 
The company also displayed a chip-proof permanent 
white enamel for refrigerators, washers and other 
kitchen appliances. 

A plastic contact lens which can be mass pro- 
duced, fitted and worn as easily as ordinary spectacles 
was shown by one company. In this connection, 
it may be stated that a manufacturer proposes* to 
market plastic lenses for only thirty cents (about 
one rupee) a pair, in the very near future. They 
claim to have avoided the scratching difficulties by 
impregnating on the surface a thin film of silicone 
fluid whereas the deformation and softening due to 
heat has been prevented by inducing cross-linkage 
in "the acrylate polymer. 

. • 
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AmjmgM pr<xluet 4 which tie wilder the house- 
wives w«rc window screens in all colors that never 
have to tic painted ; plastic luggage light enough 
to lift with a tinker, hut strong enough to support 
the weight of a man ; apparels ami various ornament-, 
that can he wipe*! clean with ,» moist cloth ; various 
tvjH-s of plastic toss, “plexiglass” haml curved 
flowers ; ami lastly, an artificial hand which looked 
,intl moved like a human hand. 

Amongst various other si>ortiiig goods, displayed 
by many, <>m compilin' showed fishing lines lighter 
than twine, but stronger than steel, and received 
quite ait attention from the enthusiastic-, with that 
life-time hobby. 

These are only a few of the great display put 
up on this occasion, I resides the representatives of 
various plastic machinery manufacturers, moulders, 
fabricators and laminators. Broudlv speaking, the 
plastic industry has a great future. Many of its 
applications which were initially thought of as only 
war tittle substitutes are proving superior to mate- 
rials previously considered irreplaceable. "To be 
sure, they have their limitations, but tile horizons 
of the industry are limited onlv by the resourceful- 
ness and ingenuity of those in it. They liriulv 
believe that Thistles make a better world’.” 

I’RKSKNT A I iVANCKS 

There were many advances in the plastics 
indnstty since tor?. About 20 new plastic compo- 
sitions have been developed and a tremendous 
increase in the annual production has taken place. 
The following ale a few of the important ones deve- 
loped during the World War If. 

10 to: (*) Melamine formaldehyde, (11) Ethyl 
celluse, and (in) Vinylidenc chloride. 1042 : (il Al- 
lyl, und (if) Polyethylene ; 104,1 : (i) Silicones ; t<»44 : 
(i) High heat resistant thermoplastics such as 
styrene co-polymers 

The speed with which this industiy is growing 
will Ik* evidenced from the fact that only during the 
month of March. 104b, no less than four startling 
announcement!! were made by different companies. 
They are (1) All wool suits that will be cool in warm 
weather can be made by using Resloom — a melamine 
formaldehyde resin, a Monsanto Chemical Company 
product . (2) DuPont announced new foamed plastic 

lighter that* cork. (3) Goodyear developed a method 
of converting "pliofilm” into a fabric. (4) DuPont 
produced shutter resistant sheets of lucite acrylic 
resins with surface patterns fortned as made. 


This is* only a few of which the commercial 
development has been found to be economical, and 
ts expected to Ik.* on the market in no distant future. 

The applications and Uses of plastics underwent 
a revolution in the last war both by the Allies and 
Germane In every part of the complex war 
machine, plastic products or plastic treated parts 
occupied an imjiortanl position. The war uses of 
1/last its ranged from buttons to navigational equfp- 
ments. They included such unrelated and widely 
diversified items as parts of rockets, shells and bombs, 
in various equipments of radar, salt water purifica- 
tion stills, inner-soles for jungle Ixxits, goggles, \ life 
rafts, foot-tubs, water-proof covers for small arms 
and equipment*, numerous electrical goods, kitchen- 
ware and nicss-gear, and innumerable packing 
materials. 

Pl.t stic Dsvki.owhk.nts in Gkrmanv 

'flic plastic industry in Gennany is reported to 
have made very rapid progress during the war, and 
in. mam instances far more superior to that in 
l\ S. A. The advances made in production and 
application in that country has been carefully inves- 
tigated by .1 group of leading men in the industry 
.of this country on behalf of the 1 '. S. Technical 
.Industrial Intelligence Committee. They have visited 
the important places ot plastic research and deve- 
lopment including the great plants of I. G. Purlieu 
- Industrie A. O. in various places of Germany, 
and other manufacturers. Manufacturing processes 
arc all well advanced and great importance has lieen 
laid on the development of continuous processes. 
German plastic industry was as diversified or even 
more than in U. S., but the production is generally 
on a smaller scale. Among the new developments 
in Germany are the polyurethanes and polyvinyl 
ethers, besides a host of others. Polyurethanes were 
in use in Germany for the manufacture of fibres, 
bristles, adhesives, atnficial leather, injection mould- 
ing compounds, and plastic foams. The jiolyvinyl 
ethers were fieing used as lacquer constituents, adhe- 
sives andvvarious impregnating agents for paper and 
textiles and were produced at the rate of more than 
20 tons a day. The industry was confronted with a 
Serious situation earlier in the war due to the draft- 
ing of young chemists into the -Army. Ultimately, 
it was stopped in 1043. Nevertheless, it is of interest 
tb note that even in spite of all these handicaps, the 
number of chemists working on rubber, plastics, 
and coating materials in I. G. plants alone increased 
from 291 in 1939 to 5,516 in 1943 ; and 243 of the 
latter were engaged in research I 
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TN the field of plastics industry in our country, some 
"*■ success has been achieved iu Mysore, where- 
with the backing of the State, the moulding factorv 
at Bangalore has been able to produce their own 
Phenol-formaldehyde moulding powder but the pro- 
duction is so small that they are not in a position 
to supply others. Efforts are afoot in Bombay 
and in Calcutta for the production of not only phcnol- 
formaldehydo moulding powder but other types like 
cellulose acetate. The Government of India through 
a Directorate of Chemicals and Plastics under Dr J. 
N. Rov at New Delhi is issuing routine directives 
to the existing moulding factories, but more positive 
help is to be hoped for. 

Complaints are often heard from Indian indus- 
trialists, keen on developing this industry that there 
is practically no suitable technical personnel iu the 
country for the purpose and they have to depend 
entirely for the personnel on the foreign, experts. 
This is substantially true, for the Indian talent, has, 
as yet, got no chance of educating himself, as the 
industry itself is non-existent here. The industry 
is based on scientific principles of a very high order 
in which a continual observance of fundamental 
knowledge is of paramount importance in the ana- 
lysis of raw materials as well as in its sales organi- 
zation, in which cleanliness of factory working is in 
its way as inii>ortant as the production of finished 
goods. Plastics industry is not only based on 
engineering excellence but also ou profound under- 
standing and requirements of the market. The 
industry is divided into two clear sections from the 
technical point of view. The yaw materials section 
which produces the different synthetic resins ami 
other types of Plastics and is in consequence a purely 
chemiical organization and a second section which 
buys these plastics to mould and otherwise fabricate 
into finished goods and is in fact an engineering 
organization. 

There is thus a very wide range of workers in 
the whole* plastics field. The first named section 
employs workers ranging from laboratory boys to 
charge-hands and foremen, chemists, physicists and 
chemical engineers in their various grades in con- 
trolling raw materials, in research, in command of 
research groups, or of unit and multiple processes in 
the factory 1 ! > 

Likewise the Engineering or Moulding and 
Fabricating branch is composed of a* parallel team, 
those equivalent to charge-hands, working on direct 


moulding and forming machines, the foremen, 
workers on inspection of finished goods, plant and 
machinery maintenance engineers, drawing and 
design sections, often tooling departments, research 
and development and sometimes in the larger con- 
cerns chemists and physicists to control incoming 
raw materials atul outgoing finished goods of specia- 
lized nature. Besides these, there are packing, 
stock-keeping, publicity, sales tftnl normal office 
organizations. 

The Institute of the Plastics Industry in Great 
Britain with the help of the British Plastics Federa- 
tion has now set up its design for the purpose of 
obtaining a high standard of scientific and technical 
standards and lias published its syllabus of educa- 
tional facilities. Iu India too, such an Institute 
is urgently called for but in case, the foundation of 
an Institute of this type is delayed, a good begin- 
ning may be made in the existing Universities by 
opening Plastics Department (as being done by the 
Calcutta University) which may profitably adopt 
some of the higher courses advocated by the Educa- 
tion Committee of the Institute of the Plastics- 
Industry! 

The Syllabus of the Institute has been con- 
veniently divided into two broad classes : (i) Diploma 
Course and (2) Associateship Course. 1 

(1) The Diploma Course deals with Technology 
of Plastics Parts I and II and Engineeringg, Draw- 
ing and Mould Design Parts I and II, running for 
two years. The course is comprehensive and* 
thorough and consists of knowledge in Thermo- 
Plastics and Thermo-setting resins in all their 
bearings. The Engineering Section includes a tho- 
rough knowledge of the moulding ^plants and casting 
machines, used for different' types of plastics. It 
also deals in details with drawing and mould designs. 

(2) The Higher Course or the Associateship 
Course consists of Diploma Course plus four other 
sections namely, A, B, C and D which are explained 
below. Of these, A is compulsory and one of B, £, 
D is compulsory for students appearing fc* Associate- 
ship Examination. 

Section A . — (i) Fundamentals of Industrial 
Organisation dealing with, sales, design, production, 
factory management, labour, etc. («) Workshop 
organisation and management. 

Section B. Manufacture of raw materials. — 
(i) Chemistry of plastics materials dealing with ha&> 
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rally ikxJurrtiwc j**lynier* amt their riel ivative#, btmc 
raw tnttUrmli* and iiittfinutliatea for, synthetic |*>ty- 
gruvrul ificmikal reactivity of l^lyniers, etc. 

Physical Uh«,ini.stry jdantK materials -j*>!yint:r 
f*j|ylncr UJiaviotir as observed in baf>t>- 
ratoty research, size and shape of hitfh j»olvmvi 
molecules, mechatttc.ib tfirtrfial, optical and thermal 
pp>jxrrtie^ of jxfiwmrn, 

St'rhon ( . V'eliihMliou and Moulding h) i'lw- 
Ulu r <' *jrf plastics materials as alre ady 
explained (o; Htysivs dealing with properties «»f 

matter, li.at, i»ptrcs and electricity. Imt Hudur 
mathematn s 

Siitunt IK Fabrication and Moulding it) Hu- 
> ttHcrin^ Tool <)c*iku with special knowledge in 
materials (cast iron, steel, brass, vU .) metrology, 
machine .shop practice and methyls of fabrication, 
in) \btvrink, machines, and electrical vqiiijinuMitt * 
Strength of materials, electro- technics, theory of 
mmchtiu: and tnachine design. 

There is also u Fellowship of the Institute, drawn 
from the Associate members. The qualification tor 


Fellowship is high ; a Fellow must have made an 
outstanding contribution to the advancement of 
plastics industry. 

From a perusal of the above it will be apparent 
that the syllabus is comprehensive and very thorough 
dealing with all aspects of plastics industry and it 
is quite natural that an Associate of the Institute 
will be a highly qualified man fit for a very respon- 
sible post in the industry. 

It may not be possible for an Indian University 
to give immediate effect to all the courses of the 
Institute so that these may be studied in the Plastics 
Ucpfutnurut of f the University but the course may 
be so amended that substantial portion of it may be 
adopted fn x the benefit of the growing industry in 
India. * 

Km,K£NC»S 
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INDUCTION OF MUTATIONS IN YEAST BY LOW 

TEMPERATURES 

M. K SI'JtRAMAMAM ami B. UANO A NATHAN, 

1 'Kr\HTMI.Nt or C.fNEKM, (UUNUSTKY, lM>|>v 1VVIITCTK <>K 
SCIENCE, |A!tntU'kt 


AS far hack ns Hansen observed mutations 

in yeasts ami stated that owing to the rapidity 
with which the yeast passes through a number o£ 
.generations, the investigator can witness remarkable 
transformations in a limited period. The occurrence 
of n top yeast as a mutant iti active cultures of a 
bottom fermenting brewery strain treated for o> davs 
with acenaphthetu* (Sulnauuniam ami Kuugunathnn, 
t<»4<>) anti the similarity of the above ol>servations 
with that of Hunsett ( l vk> 5 , ic»*>7) on bottom yeasts 
kept at o'5°C for ,t tt> 5 months tempted us to repeat 
Hansen’s experiment with our control strain. 
Though Hansen lielteved that low temperatures 
tuervlv exerted a selective influence, the rapid 
advances in cytogenetics of higher pl.wits since 
Hansen’s tunc (IVnnen, 1938, 1040) indicate that 
cold treutmeut is not merely selective but does produce 
other changes and that these changes are comparable 
to those produced by txflyploidixing agents. 

A flask half full of wort was inoculated with a 
loop of the brewery strain (Sc., o, X.C.T.C., 3.0071 
mid was transferred to the ice room on 13-7-11)45. 
At the end of every mouth the contents were well 


shaken, most of it discarded and fresh wort was 
added. On 10-10-1045 a sample from the flask was 
inoculated into a tulv of wort which at the end of 
34 hours showed two distinct lavers, one at the bottom 
and the other at tire top. .The contents of the tube 
were therefore well shaken and a sample plated out. 
The wort agar plates showed four distinct types of 
colonies when examined under the microscope (“S” 
and “K” forms of Fabian and McCullough, 1934). 
There were opaque colonies with regular margins 
composed of big (fig. 3) and small colls (fig. 2) and 
colonies showing mycelial-like growths at the margin 
(figs. 4 and 1), one of which showed profuse 
branching (fig. 1), » 

The isolated colonies were therefore inoculated 
into tubes of wort and their behaviour was watched. 
Measurements of the control on agar slants as well 
as in 24 hour wort cultures, and that of the mutants 
on wort agar as well as 24 and 48 hour wort cultures 
Were observed. Below are tabulated the observa- 
tions and measurements of a representative series of 
cells composing the different strains. *■ 
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Si tape in Wort-Agar 


\. | Round big cjjJIn 


2. Round anuil! cells .. Spherical to mill 

3 Long ctlU ... Muslh long and 
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Shape in Wort 
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CONTROL STRAIN 
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A # comparison of the figure* and measurement* 
will* the observations on at cunphtluntc treated mate* 
rial (Subraroaniam, 1945, Subranfiuiiam and Ranga- 
nathatt, ro4fd show* a remarkable similarity Hy 
Imth treatments big, smalt mid long evils Acre 
obtained. The long-cell colonics in material treated 



! ui I l‘r!M fmtu pr»>fu*cfv hr.iu«lim i e low.; * oil tolmiv 

ut these luo way* had a mycelial like margin in 
agar plates Smh cells produced bv ucemiphthuie 
treatment averted to an oval to round shape. In 
the void treated material the lon< cells whkli showed 
profuse branching have almost completelv rvvutvd 
while the other tvpe doe* not exhibit any tendency 
to reversion. Rvvumoii appears to he a common 
phenonu. non as evidenced ftom the reports ot several 



authors (habmu and McCullough, 1044, Nudsmi, 
io.’5. and Hetirtci, 104th Actually therefou*, cold 
ti eat imn t his produced tliroc distinct imitations : 
big bottom fermenting celts, oval-to-kmg top ferment- 
ing cells and small rnuiul-to-oval tftp fermenting 
type. The measurements and observations imlicate 
that the big cells are throwing out small cells. The 
* 


similarity of the imitations occurring in cultures 
treated in different w at’s suggest that such mutations 
ought to occur in Nature and that one is merely 
witnessing an acceleration of the process (Golds- 
chmidt, 1 920 ; Randolph, 1941 and Plough, 19.42 ) 



lie. .1 Otb Pollt foUltd hie till it»l*ni\. 

Whether these arc merely gene mutations ot 
the result of structural or numerical changes in 
chromosomes and whether these types have a 
balanced chromosome constitution can only be 
judgid after careful cybdu^ical investigations. 



l*ic». 4 Cells from k>it£ tell colons. 

While these experiments were in progress the latest 
contribution of Prof, Wiugc (1944) on *Segregatiou 
and Mutation in Yeasts was received. Prof* Winge 
comments on the remarkable lability of the Saccharo - 
mycttrs and the very frequent occurrence of muta- 
tions which complicate protracted t*xj>ermients on 
individual strains. He arrives at the conclusion : 
"The brewer's yeast tyj>es have to be Rooked upon 
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as brought about by continuous selection of mutant* 
which continually have become increasingly suitably 
for industrial purposes. Through mutation most <>t 
these t\q>e.s have lost the capacity for sporuluiion. 
Hence it will be necessary to eminence an impiovc- 
ment of the spare forming types under utilization of 
their natural tendency to mutation if we wish to 
take advantage of similar improvement through 
crossing as is employed for the higher cultural 
plants/'* 

* Wc arc very grateful to Sir J. C. (iIhinIi, Kt , P S . 
I* N !., for Jus art i vo intcrrM anti cnconra^cim iii «m<l i<» 
t lie Conn* i I of Scientific am! liulu^triol Uocarrh [ni i> t 
uu\ financial assistance. * 
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Thk death of Paul I.angeviu, the famous French 
pliysieist and lighter for social justice and intellec- 
tual liberty, in December 104O, has been*made the 
occasion for several gatherings both in Prance and 
m Fngland, where tributes were paid to his memoiv 
by leading British and French scientists ami public 
men To outside students of science, he will he 
lemeinhered chiefly as one of the three French physi- 
cists- Curie, Weiss and I.angeviu —who were pioueeis 
111 the experimental study of magnetism on a qusmti- 
tative basis, and in the theoretical interpretation of 
para- and diamagnetic phenomena on the classical 
electron theory. Curie also was the pioneci in the 
study of piezoelectric effect in quartz 011 a quanti- 
tative basis,, and I.angeviu utilized his findings ha 
the production of ultrasonic vibrations under water 
for the detect Mu by ecliosounding method of sub- 
marines. The method which was just emerging from 
the developmental stage towards the end of World 
War I, was further developed as the Asdic during 
World War II for defensive and offensive undci 
wateroperations. Peizoeleetric oscillations have found 
imjKjrtant applications in electronics, acoustics 
and other fields. The principle of echo detection has 
found successful applications in the exploration of 
ionospheres and in the radar. 

I.angeviu was born in Paris in 1S72 of noor 
parents, ami was educated in the Kcole de Physique 
et de Chimie, where his teachers included famous 
men like Brillouin and Pierre Curie, whom he after- 
wards succeeded as Director of the School. From 
there he secured a scholarship which enabled him 
to proceed Jo Cambridge in 1897 and work under J. 


T. Thomson ; he had as his cnntcttqiorurics, Ruther- 
ford, Townsend and C. T. K. Wilson. At this 
period, following the discovery of X-rays by 
Roentgen, J. J. Thomson and his research students 
were busy in establishing the properties of the elec- 
tron, which is released !>v X-rays and other radiations 
from gases and other substances. A side line to this 
was the study of the phenomenon of ionization in 
gases produced by X-rays. I.angeviu’s. investigations 
were on the mobilities and recombinations of the 'oils. 
His thesis on this subject was published in 190a. 

The experimental investigation by P. Curie 
fiS(i.S) had shown that the variation with temperature 
of the susceptibilities of paramagnetic gases <) a and 
NO could be well represented by X — A / T . In 
addition, it was known that all substances ] msscss a 
diamagnetic susceptibility of negative sign, which is 
independent of temperature. Spice the time of 
Anqiere it was assumed that the magnetic pheno- 
menon was due to closed electric currents flowing 
through atoms ; it was Lasigcviii’s great contribution 
to translate it in terms of motion of electrons in 
closed atomic orbits and also to quantitatively account 
for both the diamagnetic and the imrainagnetic sus- 
ceptibilities, including the temperature dependence 
of the latter. In this theory it is assumed that atomic 
elections move in closed circuits, -each of which is 
equivalent to a magnetic sheet. In a noil-magnetic 
numoatomic gas, the resultant of these electronic 
moments is gero, and. in an external magnetic field 
the- induced diamagnetic susceptibility is a conse- 
quence of f.enz’s Law. Langevin’s formula for dia- 
magnetic susceptibility enables an estimation ♦of 
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JUtfJ SCH'NCR 

fivcragt: ratln of I he ;uuimc electron*, awl ha> Ihtcii 
mi«lc the b»*i* of a Utgc number pf experimental 
cktermmatrnn*, 

To -m count lor Lurk** Law of Tcm|**raturv 
Variation of i inu-t u' suh* eptibtlitv, it ua* 

metunut! that the- resultant, magnetic moi;u;rit-> of 
eke. iron orbital** in a ga* molecule h not /U‘>, ami 
.such molectik* l r v to align thcutoclvv* para Ik i t«* 
the itircitinu <.t the applied magnetic lu-hl, hut ao 
throw it out <>l nii< h alignment. hy ruolecuku t«»Ui 
,siot»v The riMiit'iut magnetic moment 'ix rumtsou 
of temperature i-» expressed by the famous Lange 
vm\ equation, fiout which Cittie'a Law is dedm abk 
us a lust approximation. This lias been the. startin' 
point in the studv pf what are known as maipirutm 
phenomena in solid* ami liquids, an iihtami’ nt wbn!> 
is IkhveN appphratmu to the studv «»l tempo atm «■ 
dependence of (define *UMVptibilitv of ^»olai uioU 
ruin 

Ills other contributions wete in tlu. theory o| 
nlativitv ami quantum theoiv, m wlmh Lum;cvi>i 
t uiitnhuted largely to tlu tin orvttcal i kinticutimi «a 
the* subjects, Independently o| Finstctu he put |o* 
want the Law of Fqm valence ot Mas** amt pjuig' 

Since the tune ot tt K famous Ihwftis tnai, 
when the question of the quit ot innocence of an 
obscure at tillers officer of Jewish origin threabmd 
to split tlu political life of France, Luugcviu h.e. 
always been ut the loicfiout m the fight ;u*amq 
political injustwc Speaking of it latet lu said 'those 
Were happv days, when the late of a single man was 
valuable an could excite the whole mankind* 

Langevm was one of the Unuuleis of Coimu »U 
Vigilance ites I uteiU ctuels Anti Fascistes and attci 
the Fascist i »*»u in Fat is m u»;t, lie also took an 
imiHU'tnnt part in the formation of tin Front 
Fopulattc. As a result of all sttch activities, In 
4 marked man uftet the German uctupalion <»i 
France, He had courageously icfnscd to kaw 


AND CFLTI KK 

France, though lie might have easily done so, and he 
was arrested by the Gestapo as the must representa- 
tive of all the intellectuals who had fought against 
Hitler. He was released from prison partly as a 
result of the protest* of French students and pro- 
fessors, Init he was kept under confinement at Troyes, 
from where he was rescued after some years by the 
Resistance movement and smuggled into Switzer- 
land. His family also suffered severely from the 
Nazis. Hi-* son-in-law S/Iomon -was shot for his 
part in tin Resistance movement, and his daughter 
Helena was sent to the notorious death camp at 
Ausiliw itz, from which however she managed to 
escape. After flic liberation of France, Langcvin 
retui nrtl to Fans, where at a meeting liekl in the 
Sorfwmne, homage was paid to him not only by the 
French intellectuals, but also l>v the people of Faris 
and the fightets of the Resistance movement The 
last task of Ids life was the reform of education. We 
are indebted for information regarding his non- 
xcientific activities to an at tide by Bei rial which 
upfieaiid m a ticcut issue of .Katun, from which 
following quotation, embodying Laug^vin’s social 
ideals i> taken “The final objective would be to 
find lor tin. iiulituliial in the human society his 
tiglittui {dace m cveiv respect. Society will then 
appeal to every one of its members as a living entity 
in uhnh e;u li of tis is entrusted for a while with the 
treasure of civilization aef|iiircd l>v our ancestois at 
the price of innumerable hardships and pains, which 
it is oiii duty to pass on, after enriching it according 

to tile extent of out ability Let Us hope that 

evety child, on leaving our schools of tomorrow, 
will he convinced that the two moral sins of con. 
foiinitv and Mitishncss respectively oppose the double 
imperative dutv ot personal achievement and social 
solidaritv 

n. m. /;. 


PIERRE WEISS (1865-1940) 


Thk death ot Lntiycvni retails the passum awav 
in November, r «>-,t » of another notable French in\c> 
4*«»htr of numnvtism, aland which no information 
wa§ available at that time. Weiss was an Alsatian 
l»y birth, hitviuti been liorn in Mulhouse in iS?>s. 
Partly chic to ( At tmui occupation of Alsace, he had 
to s*jH?nd most of Ins earh and middle period »wav 
from his, native home. He studied enuineerine in 
Ziirich and latei he entereil the Rook Normalv 
Siiperieun.' in Paris. His interest in magnetism was 
aroused hy the study of Rwiny’s 1mm, k . In iJmio lie 
l>mavntc<l his doctorate thesis based on the >tudy of 


niUKuetite In u»c, lie was upfiointcd to the Chair 
of I’hvsics in the I’rdyte.lmic Institute at Zurich, 
which he (Mcupied with a couple of \ ear’s interrup- 
tion till u>iS During World War I he was attached 
for some time to the Direction des Inventions, Paris, 
and had at that time expressed a desire that should 
the French regain Alsace-Lorraine he may K* offered 
the Chair at Straslxnir^. When the offer came, he 
immediately resigned his Zurich post and 'arrived in 
btraslxmre almost with the French army of reocctt- 
I«ation. Here lie had a very lar.ee Institute at his 
disposal, and he had to spend somethne in re- 
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equipping and modernizing the Institute. When the 
writer visited Strasbourg in 1918, Weiss had u nuudvr 
of able collaborators amongst whom were Olliver (mag- 
neto optics), Forrer < ferromagnetism) , Foex (para- 
magnetism), Hocart (X-ray), Rihaud (high frequency 1 
and Bauer (mathematical physics). Weiss n tired 
from the post of director in 1036 but continued Ins 
experimental work rill 1939. He then retired to 
Lyons where he died in November, 1940. Weiss 
was a first tate experimentalist, an extremcK kind 
man, a verv good linguist, who could talk equally 
fluently in French, German and Kuglish. It tt.m- 
sjiired during the course of a conversation, that when 
Sir J. C. Bose lectured before the French 1’IivmcuI 

I 

Society on his electric wave apparatus, Prof. \\\:s S 
acted as his interpreter. 

Weiss is chiefly known for his investigations »»n 
fctronia^netisni and paramagnetism. In coium 
these investigations lie (Mine to the conclusion 
doiii that the atomic moments of the substaiuis 
para as well as ferromagnetic could he expressed .is 
multiple of a unit of magnetic moment the \\\^s 
magneton. It was later replaced bv Bohr’s magnet* n 
which is a fundamental unit with theoretical justifi- 
cation and is within one pet Kent five turn- the 
Weiss unit, Weiss told the writer, that* lie was Kd 
to it by the then lecent discovery of the unit of 
electric charge, and by the use of a slide rule ne 
arrived at the greatest common factor in the nieastnul 
atomic magnetic moments, which wc took to In Pie 
unit magneton. Aftei Bohr’s magneton was v\tll 
istiihlishcd, even till recently all experimentally 
deteinnned magnetic moments were expressed m 
terms of Weiss’s unit. 

Weiss cornmenevd his investigation with 
magnetic crystals like magnetite, pyrrhotitc, a ki- 
rous sulphide with very large differences m the 
values of susceptibilities along the three crsstabme 
axis. T11 'ioo- he showed that the magnetir p:n- 
I*crties ot ferromagnetics oan be interpreted in tetnis 
of Batigevin’s theory, if the assumption is ‘made that 


* 

the total magnetic field at afty point inside the crystal 
is taken as equal to H + kfcf, where H is the 
external field, and M the molecular field, a main# 
out of the distribution of the neighbouring magnetic 
atoms and k is a proportionality factor. By various 
experimental methods, like* magneto caloric measure- 
ments. discontinuous change yf specific heat near 
tlie critical point, etc., he made several estimates of 
the* molecular field energy and of the saturation; 
value of the magnetic moments. The difficulty in 
theoretical iuteipretatioii arose when it was found 
that the propoitionaluv constant k was of the order 
o. 10'. It was Debye who first made the suggestion 
that the molecular field was of electrostatic rather 
than of magnetic origin. Finally Ileisenhurg Inter-* 
preted the ferromagnetic molecular field as due to 
quantum mechanical exchange forces between the 
outer electrons in a magnetic atom with tho.se of its 
neighbours. 

Weiss’s other great contribution was the quan- 
titative interpi elation of the temperature variation 
in the susceptibility of paiamagnetie compounds, 
which lie showed could be represented by n slight 

A 

modification of (.'brie’s equation y*= ^ where A 

is the correction term due to magnetic interaction 
between neighbouring atoms. A could have both 
positive and negative values. For the former for 
T<A, the substance should show ferromagnetic 
properties, a conclusion which is not universally true. 
A is found in vary with the nature of the anion and 
of the non paramagnetic dilutant atomic groups. 
Here again Debye suggested that the molecular fields 
was of electrostatic origin, a conclusion which has 
found support from the quantum mechanical inves- 
tigations of Vau Vlack and others, who attribute it 
to the splitting up of the orbital moments of the 
paramagnetic ions in a crystalline field of electro- 
static origin. * 

1). M. Li! 
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MINISTERIAL PORTFOLIO OF SCIEVIIML RLSF.AKi H 

PwpIT J N\% \«f \Rf %!, SbllKV i*> pr»»h;d.h the urM 
Prime Mhmtvi »>! a State wh*» has ^pt-oii'u alls in 
chtdid ♦S'kidifio Rcsnarcli' in Ins It 

augurs well »/f the country which ha* appointed 
Pahtlit Nehru at the helm of affairs This imam* 
that sei»*m i- finds a distinction in the admmMrutiu 
'machtiier' of tin* country am! indicates a' good 
beginning in tlu* ne\t set-up of things. We he! that 
since science atnt technology have entervd inti- 
match into t ho organization of a modern socuMv, 
not onh seieiu c he divert a high rank m tin: formula* 
hou of policies hut also t lit* directive (or work ; and 
executive authority to translate seientifn rescan -he* 
mlo social activities must he delegated to men with 
real scientific talent and training We would 
i esf f ess I flat there has been in the past vetv niiun*. 
a< f|UieSccuce in adorning member* of the Indian 
Civil Service with alt available knowledge o{ lav." 
ami constitution down to agricultural farm iikuiiuh • 
mvut and livdtn-clcvtric dam construetion. \\\. had 
tin experience of metamorphosis ot persons Itom 
a Sessions Judge to Director of Industries ami 
Director of Agriculture; and ending as a Depart 
mental Seer*. tarv In scientific matters policies nma 
he initiated bv comjKdcul pcisviis know me full im- 
plications and inter-relations ami the execution must 
l>e also at the top level In a scientific team who ma\ 
he assisted by the efficiency of a 'Civili.nr 

We believe the creation of a sepaiate pint folio 
of # Scientific Research will mn\ remove the mativ 
anomalies in the scrape and functions of tlu different 
portfolios under each Ministet leading to dupln i- 
tmn and waste of efficiency ami speed. Thctc au* 
the scientific surveys like ( Geologic al, botanical, 
Zoological, Archaeological ami Anthropological 
scientific services like, Meteorological, Agnuilnuc, 
Purest, Health and lastly construction project- tot 
development of power, transport, communication. 
He. When u uew Ivcginning is being made, it is 
^jeet'ssar v to bring about a cn-ordination and mtr- 
grutfbn in certain eases, and the primary task is 
draw a line hetween scientific research projects and 
immedmte development or extension services It 
has been repotted in Jthe Press that Planning am! 
Development Department will be revived under the 
rare of Dr Ambedkar, to whom as ljihour Member 
(scope and nomenclature of the department were 
paradoxical) much credit goes for the Datnodar 


Valley Authority. Hut we rc|>cat that a permanent 
Planning Commission with full time secretariat is 
tlie need of the hour and this will he the chief 
advisory hodv tor scientific r exarch and recommend 
the priority of works and projects. The Department 
may have the authority to implement the measures 
by men drawn from sckiitifie (including technolo- 
gical > fields. Prime Minister Pandit Nehru in the 
beginning nuist have an eminent scientist as his 
personal scientific adviser to set ure the best assist- 
ance ot the scientists in building a new society and 
a new State. 


CENTENARY Ol I HE AMERICAN ASSOCIATION FOR 

• THE ADVANCEMENT OF SCIENCE 

TtfK American Association for the Advance- 
ment of Science, \\ 4 iich corresponds to the Indian 
Science Congress Association will celebrate its 
centenary in io.jS. In J\p\ when the Association 
was organized, science consisted of two general 
divisions, natural philosophy and natural history, 
the former including the physical sciences then 
existing, and the latter the biological. In fact, the 
Association was a successor to the 'Association of 
American (Geologists and Naturalist*, established in 
r £4.1. 

i he Association has now 15 sections and 200 
affiliated and associated societies that together cover 
practically all the- different fields of pure and 
applied science. There are now more than 32,000 
members, ami the membership of the affiliated 
societies (including duplications) is* probably a 
million. Membeiship m the Association is open as 
with the othci sister organizations but there are two 
principal classes, “annual members** and “fellows**. 
Members who have made a meritorious contribu- 
tion to science are elected to fellowship which has 
the extra privilege of holding office in the Associa- 
tion. 

In addition to conducting meetings and con- 
ferences of those interested in the various branches 
of science and education the Association edits and 
publishes two journals, besides issuing technical 
synifKXsititn volumes periodically. It also administers, 
gifts and bequets, provides sup|>ort for research’ 
arranges awards for scientific achievements, co- 
operates with other organizations for the advance- 
ment of science. 
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The Officers for 1047 are : Harlow Shaplev 
(President), James B, Conant (retiring President), 
Edmund W. Sinnott ( President elect). The present 
sections of the Association are: Mathematics, Plu- 
mes, Chemistry, Astronomy, Geology ami Geo- 
graphy, Zoological Sciences, Botanical Sciences 
Anthropology, Psychology, vSocial and Economic 
M'iertces, History and Philosophy of Science, En- 
-mnering, Medical Science with subsections on 
pharmacy, Agriculture and Education. 

The weekly journal Science was started by 
Thomas A. Edison more than 9 50 years ago and h,t* 
Uen an official journal of the Association since 
IO-V). The Scientific Monthly is an illustrated non- 
technical journal for the presentation and interpre- 
tation of al! fields of science to the intelligent public. 
Members of the Association may receive both 
s < h flrr nnd I he Scientific Monthly for Xt.oo per 
v car, in addition to their annual dues of $5.00. 

Or Harlow Shaplev in a message on the occasion 
-tales : 

"Wc art in these *iays witnessing the ilr>i hopeful,' 
lr.Mihlmg steps, <,f the greatest biological organism \t t o>n- 
'«nr<] on this earth, the I'nitcd Nations TIum* are it. 
KiIaIj, 4k 1 da\ s t the earliest >outh of a colu?i\ of 2,000 million 
I - •m. ^. Annum the professional caretakers w* see a natural 
Mntcnex to train the <leveloping organization in the patterns 
•’f ilu* p.tst. Hut science ami technology haw now deeply 
mured the social structure into which the Tnitrd Nations 
" !mtu Tlu- scientists ami engim*er> of a technological 

• i\»h/ation have hegun to integrate social ami scientim 
M'sedures *llicy have aiso created for themselves a ni<*- 

• ’ atoiis duty to world s < h iet\ , and should not scorn t<» 
,u lp m the nursery. 

It IS impossible to plan tor the future growth and pro- 
r. unmes of the Tinted Natrons without 1»cing umtinualh 
ovarc of the new relations of science to society and to 
hu man security. The security we seek is not only pro- 
Ukiioii from the stupidity of war, Imt assurance that 0111 

* > \ di/ation will not ret ode or stand still ( )ur American 
"or ration is not primarily for the Preservation of Scicm r 

* ut for the "Advancement of Science". 

“More consciously than ever before we should pursue 
' llr u lies with h realization of their implications in 
nr* rnational, n.> well as domestic affairs. The evolving of 
t!u ‘ r, ” u, d Nations during this next decade wil! not sud- 
' ' nlv introduce revolutionary activities into the habits of 
dentists, <>ur operations and ideas have long been in- 
•htferent to national boundaries, Now, however, we must 
f *‘ more articulate in showing that scientists find that co- 
operation is simple, pleasant, and profitable, and that the 
diplomats could advantageously study our success, as could 
s<> die traders and social planners. In scientific fields 

rat ion can he <m the scale of a campus, or a region, 

1 } a watiou, or a planet. #fn political fields co-operation he- 
' nations is still an unfinished problem, and here the 
- lences can perhaps show the way. At least they can 
kr eak the trail through natural obstacles, and this trail- 
making is one of the several responsibilities that the 

* A.A.S., aud jts affiliates, must assume," 

The Association will celebrate its centenary at 
lts forthcoming Chicago meetings from. December 26 
to 31, 1047. 


ISOTOPES IN BLOOD CIRCULATION , 

Radioactivk iron ami iodine have made possible 
a study of shock and haw provided new knowledge 
alxmt blood circulation. Red blood ceils were 
tagged with two kinds of iron and blood serum 
albumin tagged with radioactive .iodine. Rejtort 
troui works at Harvatd Medical School reveals 
that regardless of cause, during shock red blood cells 
~et trapped in the tmv blood vessels in all organs of 
the body. Evidently treatment of shock should be 
devoted not only to restoring the total volume of 
Mood in the body but also towards starting the blood 
flowing again in the capillary blood vessels. The 
present method of studying blood circulation is by 
the use of a blue dye and by centrifuging a sample 
of blood and measuring the mass oi red cells collected 
at the bottom of tltc tube, Persons who had 
haemorrhages showed discrepancies in the results by 
the above methods. 


TRANSPLANTATION OF EGG CELLS 

In exi>crimeuts at Worcester Foundation for 
Experimental biology in Massachusetts, U.8.A., 
egg cells from female rabbits have been extracted** 
.uid stored at temperatures ranging from to 

y>°F for period oi from 24 to 16S hours. Then they 
were warmed up to normal body temperature and 
kept tor 24 hours'. Cell division occurred in many 
<•1 the primary cells and those showing normal 
cleavage wete transplated into tlte foster-mother 
bodies. Part of these have developed into normal 
ia bbits in due time. Best results were obtained with 
eggs cells that had been kept at .so 0 !?. These 
Tefrigorator rabbits’ are a step towards production 
of more and better livestock. 'Test tube’ experi- 
ments had no time-lag and fresh egg cells taken from 
the mother animal’s body were immediately trans- 
planted into another female for fertilization. 


ATOMIC ENERGY BOARD 

A Roarii of Research in Atomic Energy has 
been set up under the auspices of the Council of 
Scientific and Industrial Research, consisting of 
Prof. H. J. Bhabha (chairman), l>r Nazir Ahiued, • 
Sir S. S. Bhatnagar, Dr M. S. Krishnan, Prof. M. N. 
Saha and Mr D. N. Wadia. A joint committee con- 
sisting of six members of the board aud three 're- 
presentatives of the Travancore Government viz., 
Mr V. Mahadevajti, Mr K. P. Menon, and I>r K. I.. 
Moudgill, will advise the two governments on all 
matters connected with research and development 
and the disposal and utilization of raw materials. 
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Tin* committee vili lx* the authoritative 

advisory t«c»d> for both the Governments oi India 
tmd Travttficort*, thus bringing \hi% important branch 
d ie*eardi and disposal of raw material into 

(iiic < oorchnated scheme 

Announcing* the netting up of the Board, Mr L. 
k^agopala.han, .Minister for Industrie**. Govern- 
ment of India non His Excellency Sri Kajagnpala* 
•■huri, fiovtrnoi of West Bengal m a statement -aid 
that the public may rest assured that the atomic 
*mrg\ i •■sou ices of India will not Ur flittered away 
or go to v.iMe Continuing he said, *‘lt would he a 
rmstiiki , h.t me say in this connection, t<> associate 
.tti.niic resent eh only with dc.ntiuetivc activities. 
India Inis nr* tKrsire to destroy The j >♦ > v\ v r to ex- 
plode and destroy is only a symptom of available 
tneigv winch waits to U handle*! hv seknUfi* re- 
• i.ueh for the purposes of constructive utilization.** 


tOUNCtl. or SCIEN I If K AM) INDUMRJ A 1 
RE*KAIU M 

A meeting of the Governing Bo«lv, vSlR, was 
"held at NT w Delhi, on August ^ 5 last, Bandit 
Javxaharlal Nehtu, F N.I., Ministei, Scieiumi Ke- 
semeh IpieMdcnt, USl R), presiding. 

Addressing the meeting Bandit Nehru - ml : 
“Ik foie long we shall eoiisider planning tn various 
forms and then v out adviia. would he valuable . We 
shall have to go at a faster speed. AfUi a big 
change we have tn.face a large number of problems.** 
Referring to the communal pioblems m tlw Bunjab, 
he said, these problems have to be tackled not m an 
t motional, but tn a scientific wav. 

The Council sanctioned the following schemes 
of research involving a total expenditure of 
Ks fc.tjoo , Study of formation of vortices m solar 
atmosphere bv l>r S K. Bamrji ; a - tax investiga- 
tion of coal bv Brof, K. Hauer] i ; ptepatatn n of n c w 
antiunalarials bV Ih B G. Otiha ; uhrasotm velocity 
m gases and vupouts by Dr S. K. K. Jathkai ; manu- 
facture of industrial catalysts by Dr J C. Gho*h ; 
manufacture of jwdasMum permanganate bv Mr ( * C. 
Millet . antibiotics by Col. S. S, Bhatuagai , and 
cultivation and improvement of medicinal plants bv 
^lhevet-Col. K. N\ Chopra, 

The* Council further granted a sum of k*. 3 
lakhs for the Research Institute of the Indian 
Ae«dcmv of Sciences, Bangalore, for physical and 
chemical investigations of the minerals of India 
under Sir C. V. Raman. # 

Dr S. IT Mookcrjw, Minister, Industries and 
Supplies was elected Vice-President of the Council. 


MEASUREMENT OF GLOSSINESS 

The glossiness of a surface i* a complex plieno 
menon dej>ending upon both objective and subjective 
factors. Numerous attempts to measure gloss bv 
instrumental means have been found to be in- 
adequate. Most of the methods const. st in analyzing 
light reflex ter! from the surface by photometer 01 
other means. Some elaborate methods involve ex- 
ploring polar distribution of intensity, while a furthei 
group attempts to relate eloss to the degree of pola- 
rization produced bv % surface reflection ; but the 
evaluation of different instruments differ widely and 
exhibit serious discrepancies. The evident difficult v 
of surmounting even the material or objective ele- 
ments of gl«»ss measurement is a good indication that 
to solve the problem account must also bo taken of 
the physiological ami psychological factors. 

Recently Dr V \V. Harrison, of ‘Printing and 
Allied Trade- Association* has published a remark 
able treatise 011 this subject---" Definition and Mea- 
sureimnt of Gloss". Not onlv does this treatise 
Vummair/e *nr the first time a mass of information 
hitherto scattered over papers and periodicals but it 
adds thereto tl^e original thought on the part of tin. 
author Dr Harrison wisely restricts his attention 
to the* visual sensation ni gloss, which, he conclude-, 
1- an exception closely bound up with the various 
nays in which light is reflected from the surface 
viewed He commended Barka's method to analyze 

the reflection characteristics of a surface in terms oj 
an optically equivalent distribution of reflecting and 
diffusing facets as highly significant achievement 
From a thoughtful consideration by himself and 
other obscivus Dr Harrison reaches the conclusion 
that visual impression of gloss is bound up with 
binocular vision. Photographic prints, viewed 
through a a steieoscope, appear more glossy. Black 
and white striped doth appear more* lustrous due to 
binocular vision of unaided eye. Appearance 01 
velvet partlv depends on visual indetimteiiess about 
the exact situation of the surface (i.c., impression 
of seeing simultaneously two sources of light oik 
slightly inou distant than the other). Dr Harrison 
contends that the appearance of a surface is judged 
by sensation, or, more precisely, by sense data. Ht 
holds that the relevant agencies reside in the bortlei 
land between the material ami the mental. The 
sensation received by looking at a glossy surface 
depends on, and is part of, a collective perception 
which includes all associated sensation in a particular- 
order of arrangement. A change in any factor, even 
it be external to the glossy surface, alters in some 
measure the sense perception. This .is not a new 
concept. It is of great importance as expressing the 
most outstanding and fundamental difference between 
the mechanical materialist outlook of nineteenth 
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century science and the more enlightened approach 
of modern physics. ( Engineering , May 30, 1047. ) 

MODERN CIVIL ENGINEERING AND GEOLOGY 

The increasing number of dam construction and 
extensive use of concrete have necessitated intimate 
sludv and knowledge of geology, especially of petro- 
giaphy. Before the construction of dam, full 
knowledge of geological character of both upper 
and lower strata of the dam site must be acquit cd. 
Wry often causes and jKjtentiality of land slide, the 
different kinds of materials exposed on the edges of 
the reservoir should be measured and mapped. The 
study of reactions between cements and concrete 
aggregates and extensive research to determine the 
kind of rocks which arc susceptible to high alkali 
cements and developments of standard methods of 
petrographic ami micro chemical study of rocks 
have all become an imperative necessity. 

It has been generally recognized by the leading 
..eological societies that the present university curri- 
cula are inadequate to train men to extend their 
geology into engineering applications. Geologist 
must some how achieve in addition some umlci- 
standing of engineering concepts and methods. 
Engineers are concerned less with the origins and 
eomjMisition of rocks, soils and landscape than their 
actual physical behaviour under the condition of 
engineering service. In fact, engineering geology 
should be recognized as an independent profession. 
This recognition has been accorded more freely bv 
ei\d engineers than by geologists. There are indeed 
a host of engineering geologists but they are more 
ecologist than engineer. Educators should try to 
M, l\e this problem and recognize the urgent demand 
for men trained as truly engineering geologist. 
(Engineering, May, 1947.) 

EXPANSION OF FIBRE INDUSTRY IN INDIA 

Wk note with interest that a panel appointed 
by the Central Government in resjrcct of industries 
related with coir, rope, cordage and other fibre in a 
report published recently has urged for the improve- 
ment and expansion of cocoanut cultivation and for 
■depping U p the production of coir in India. The 
panel points out that India has extensive unculti- 
vated areas suitable for large-scale Sisal plantation 
as their climate is similar to that of East Africa. 
The damp-resisting quality of sisal fibre will play an 
mqxirtant part, in the manufacture of rope and 
cordage and of cheap floor coverings. The panel, 
therefore, recommends the cultivation of such in- 
dustrial fibro plants in India with the aid of up-to- 
date machinery. 

In the, opinion of this panel, there is no .serious 
rival to coir (a fibre obtained from the fibrous peri- 
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carp of cocoanut) as a hard fibre at present. Coir 
may lately tic used in the manufacture of mats and 
matting. Coir when properly treated, resists decay 
by bacteria and water ami cau lie easily impregnated 
with bituminous and resinous materials. A target 
production of 220, 125 tons of coir involve improved 
and mechanical methods in the retting of husks, and 
proper grading «>f fibre is also emphasized. India 
should make fuller use of the raw materials by 
retting all available husks and by establishing 
rojieries in Travaneore, Co,, bin, Malabar and Bombay, 
so as to absorb more coir. Increased use of synthetic 
fibres lias further to be carefully watched. 

The establishment of a ‘Coir '1'extile Institute’, 
as envisaged by this panel, appears to lie essential. 
In the establishment of this institute, Government 
should organize research in close co-operation with 
the universities and industrialists. 

ImiMirt of duty-free maniln and sisal fibre, a 
tariff on iui|>orted rope, and financial assistance to 
the industry for research purposes, reduction in the 
tariff imposed by countries importing coir mats and 
matting appear to be reasonable demands, should 
the Indian fibre industry thrive. In the editorial of 
the present issue the subject of fibre industry in its 
wider aspects has been reviewed. 

AFFORESTATION OF DRY AND ARID AREAS 

The great Indian desert of Sind and Rujputana, 
which covers about ioo,oo<> sq. miles with desert 
conditions extending round it for another 100,000 
sq. miles-- comprising nearly tith of India’s surface 
- has been fanning outwards to the north and east, 
at the rate of about half a mile per year over the 
last 50 years, according to Indian Eorcsl Bulletin 
To. 133, issued by Forest Research Institute, Debra 
Dun. This means, approximately .too sq. miles of 
fertile land are being converted into desert every 
year. , ; 

Apart from this spread of desert very serious-' 
soil erosion is occurring in many parts of the country. 
There is need for the country to be more “forest 
conscious’’ and if agriculture is to prosper, the total 
area under forest must be increased from 12 per cent 
to some 25 per cent. # 

Afforestation in dry and arid areas, which 
occupy nearly ■ I . / i to Vi of the country will amelio- 
rate the rigours of climatic conditions, arrest the 
depredations of erosion and supply the villager with 
food, fodder an.d fuel. 

The bulletin gives a list of 250 species of plants 
suitable from afforestation and economic points o£ 
view' for dry and arid areas. 
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5tX TW international congress of 

EXPERIMENTAL CYTOLOGY 

Tint Mxth International Congress of Exp eri- 
mental Cytology, (now renamed International So- 
ciety of Cell IlioioKV. »» announced earlier (in 
Scihncic ano Cw/itkk, July, i< 47 > p. 
in Stockholm from July ro to July 17, u> 47 » and waS 
attended by about y*> delegates representing id 
countries. The Congress received about 155 tom- 
mimical ion* some of which stimulated valuable 
diMUsMoii, notably those by Astbury, Bernal, 
Wvekoff and S[K*ntdlynryyi. The general meeting 
formally approved the change of mime nt the 'locictv 
find als»> the rtvi?icd constitution and statutes, '1 he 
entry of the* society into tlu Intel national Union of 
Biological Science was unanimously ratified. 

The most important feature ot the Cong res-. " as 
the unanimous adoption of a resolution condemning, 
and urging the prevention of, all warfare, partu u- 
larly the bacteriological ami biological warfare The 
full text ot the resolution, as moved and seconded 
by I >r kunnstrom (Sweden) and Dr LwufT (Flame) 
rcs|>ecti vel> , runs as follows ’ 

'‘Whereas au International Congress *uch as 
this, the first c\ tological congress to take 
plaer after a devastating war, is au ex- 
pression of the peaceful solidarity of 
scientists and of the need for inter national 
eo*oj ^ration and friendliness to insure 
progress ; 

Arid whet can the biologists are especially con- 
cerned with the prevention of warfare, and 
in particular bacteriological ami biological 
warfare ; 

Therefore be it resolved that the International 
Society of Cell Biology set up a Committee 
to offer technical advice, and assistance to 
the United Nations Organization* and its 
specialized agencies for this purpose ; aiul 

\ invite * the International Association of 
Microbiologists to form a Joint Com- 
mittee with us.” 

It was announced that the next Congress would 
take place in the U.S.A. within the next two or three 
years. The previous Congresses were held in 
Amsterdam, BudatKst, Cambridge, Copenhagen and 
Zurich. • 

It is of interest to note that UNESCO provided 
travel grants ati-aul to enable 4S scientists of eleven 
countries to attend the Congress. 

hollowing are the office-bearers read members of 
the Committee for the ensuing year ; - 

I' resident — Dr J. Ktmnstrom (Sweden) ; Dr B. 
Newton Harvey (U.S.A. I, I>r 0 . Levy (Italy) and 


l>r K. Faure-Frarniet (France). Sect clary - 1 rcasurct * 
Dr J 4 K. Daniel h (U.K.L Membfrs of the Committee 
—Dr H. okkels ( Denmark >, I>r Honor B. Fell 
(U.K ;, I>r Paul Weiss (U.S.A.), Dr G. C. Heringa 
fXetherland), I>r T. Casper** on (Sweden) and Dr A. 
Frcy-Wyssding (Switzerland). Representatives of 
International Cnion of biological Sciences— Dr D. 
Host off (Bulgaria) and !)r II. ( >kkels (Denmark). 


FOURTH I NTERN ATION A L CONGRESS OF 
MICROBIOLOGY 

Aoiost simultaneously with the experimental 
cytologists, alxmt boo microbiologists from 4S 
different countries met in Coixmhagen in the 
third week of July (see Science and Cri/rotK, 
July, 1047, p. 42) to make the fourth Inter- 
national Congress of Microbiology a success. The 
Congress received some >40 communications. The 
four Committees*— Nomenclature Committee ; Salmo- 
nella Mih-c nmmitlec of the Nomenclature Committee ; 
the Committee for Phage Tvping, and a Judicial Com- 
mission on Bacteriological Nomenclature — , and the 
Permanent Commission for Organization of Congress, 
all had Jthcir meetings during the Congress. 

The Congress, by a resolution carried out unani- 
mously, secured the affiliation of the International 
Centre of Type Culture Collection* (Lausanne) with 
the International Association of Microbiology. The 
following is the text of the resolution: 

“That the Centre de Collections dc Types Micro- 
biens (Lausanne) be formally affiliated with the Inter- 
national Association of Microbiology, and that the 
Centre and I. A. M. B. be associated in the deve- 
lopment of an International Federation of Type- 
Culture Collections, and of the World Catalogue of 
Strains Maintained' 1 . 

The International Centre of Type-Culture Col- 
lections, now endorsed, implies primarily the prepara- 
tion of the World Catalogue, whereas the International 
Federation of Type-Culture Collections, if imple- 
mented, would seem to involve decisions us to the 
allocation of duties. Numerous concrete suggestions 
for the improvement of the card catalogue were njade. 

INTERNATIONAL UNION OF BIOLOGICAL SCIENCES. 

The General Assembly of the International 
Union of Biological Sciences w r as held on July 28, 
1947 at the Royal Danish Academy of Sciences in 
(Copenhagen. The following subjects were repre- 
sented ; Botany ; Embryology ; Entomology ; Expe- 
rimental Cytology ; Micro-biology ; and Zoology. 
The Assembly discussed the admission and the statutes 
of the newly created sections of Cell-biology, 
Micro-biology, Entomology and Zoology. A very 
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interesting discussion concerned the scientific acti- 
vities of the Union in 1047-48. The following sym- 
posia have been agreed upon : Rare Elements in the 
Physiology of Plants (Rothnmsted) ; Protective 
Insects (Antibes) ; Nomenclature of Genetics and 
Cytology (Stockholm) ; Growth of Nerves (IT. S. A.) ; 
Interaction of eggs and sperms (Milan) ; Role of 
Anaerobes in Nature (Paris). 

The General Assembly approved of the resolution 
of the recent International Congresses of Experi- 
mental Cytology ancl Micro-biology, strongly con- 
demning the biological warfare. A resolution relat- 
ing to the possible creation of a stockroom for radio- 
active isotopes was approved. 

A Joint Commission on Radio-Biology was 
created l>v the Union. This Commission will ho 
joined by the representatives of the International 
Union of Pure and Applied Physics and of the Inter- 
national Union of Chemistry. 

The next General Assembly, it is announced, 
will take place in Stockholm in 1950, simultaneously 
with the International Congress of Botany. 

UNESCO - -IUBS Fellowships are available for 
1047 at the Naples Zoological .Station, the RoseolT 
Marine Station and the Central Bureau Air fungus 
i ultures of Ilaaru. Applications should be sent to 
Dr M. J. Sirks, University of Gioningcn, Societal \ 
of the T. U. B. S. 

DESTRUCTION OF JAPANESE CYCLOTRONS 

Some time ago, we repot ted in these columns (sec 
Sciknck A\r> Cu 1 . turu, December, 1045, P- S03) the 
distruction of the Japanese Cyclotrons by the U. S. 
Army engineers, working under instructions of the 
U. S. Military High Command in Japan. In the June 
1047 issue of the Bulletin of the Atomic Scientists, 
Dr Yoshio Nishina, Director of the Institute of Phy- 
sical and Chemical Research, Tokyo, gives details 
of destruction of his cyclotrons. At the time of the 
destruction, Dr Nishina and his collaborators were 
carrying on researches in biology and medicine, w liieli 
were supposed to throw light on many important 
problems of agriculture, forestry, animal husbandry, 
fishery and medical therapy. Needless to say that, 
for researches on these subjects, the Institute had 
the previous authorization of the SCAP. This autho- 
rization was suddenly rescinded, order was served 
on the research 'workers and employees of the Institute 
for evacuation, and the two cyclotrons of the labo- 
ratory were destroyed, probably as a guarantee against 
any possible atomic agression from the Far East. 
Here is the story in Dr Nishina’s own words : 

“Under the date of October *15, 1945, request 
was filed v;it»i the SCAP for the permission to operate 


the cyclotrons in the Nishina Laboratory f (.ft the pur- 
pose of research in biology, medicine, chemistry and 
metallurgy. The permit was immediately granted, 
but it was later restricted to investigations only in 
the field of biology ami medicine. While we were 
getting ready for work along the lines authorized, 
suddenly on November 20, the laboratory was sub- 
jected to investigation by SCAP, GHQ, and in the 
evening of November 22, a memorandum was trans- 
mitter! through the Central Liaison Office, rescinding 
the previous authorizations and directing that the 
research be stopped. November 24, at 8-30 A.M. 
Major O’Hearn, GI 1 Q., gave us the order for the 
destruction of the two cyclotrons in the Laboratory, 
one weighing 220 tons, and the other 28 tons. 
The destruction was accomplished in live full days, 
by Engineers of the Sth Army, working day and 
night”. • 

“Even to-day” writes Dr Nishina, “we absolutely 
fail to understand the reason for ordering the destruc- 
tion of the cyclotrons. We surmise that cyclotrons 
might be considered as indispensable for the study 
or manufacture of atomic bombs. This, however, we 
know to be a mere ’superstition’ of uninformed 
laymen”. 

Besides, it is well known that Japau is deficient 
in uranium bearing minerals. Her industrial power, 
as Dr Nishina would suggest, was altogether inade- 
quate for the pnxbietion of atomic bombs, even if 
enough uranium was available in Japan. 

The two cyclotrons were constructed through the 
tireless efforts of a few scores of scientists working 
for more than twelve years. Their destruction was 
one of the most glaring acts of vandalism ever com- 
mitted by civilized men in the name of justice mid 
peace. This destruction has been described as 
“wanton and stupid to the point of constituting « 
crime against mankind", and was “as disreputable 
and ill considered as would lie the burning of Japanese 
libraries or the smashing of Japanese printing presses", 
Commenting on tin’s, the American atomic scientists 
have remarked : “Men who cannot distinguish 
between the usefulness of a research machine and 
the military importance of a 16 inch gun have no 
place in position of authority”. True, but how to 
prevent such men from being in positions of 
authority ? 


EIGHTH INTERNATIONAL GENETICS CONGRESS 

Details of the plans for the Eighth International 
Genetics Congress, as announced earlier (see SctkncS 
and Culture, July, 1947, p. .42) are now issued by 
the Secretary General of the Congress, Prof. G. 
Bonnier. The Congress will be held on July 7*14, 
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ly^H, at Stockholm w»th Prof II. J. Muller, X L-, 
m President ami Prof II, Federly.of Finland an 
V ice- Presn lent. 

The seven day- of the Congress are tentatively 
organized as follows i. Nature of Gvtlvs. Mutations. 
2. Phenotypic ami other effects of structural change- 
vs ithin the chromosomes, position effects. ;. Chro- 
mosome morphology and chemistry. Fu- and hetero- 
chromatin. The mechanism of mitosis and tneio-i- 
1. N’uiueru <tl < lifoiiiosoine eharigvs-j»olypJoidy, aneit 
idouly, ana-syiry chromosomes. 5. Structural and 
othu cho mosotual changes in the light of the sjiccns 
problem r< in I ot evolution, Genetics of wild popula- 
tions, f>. The effect of the scenes during oiitogeiiv . 
Genetics ami candr. Sox determination. Cvtnplas- 
mie mlieritance. 7. Selection, inbreeding ami out 

bleeding, genetics of quantitative characters. 

« 

Patters dealing with the genetics of animal ami 
plant breeding and on human genetic- should reach 
Prof. Bonnict not later than March roPS C/oGeintrc- 
Congress, Stockholm .>4, Sweden. 

WORLD M'A riSTICAl. CONGRESS 

TlIK U'olhi Stitlisth'ill ( \vt#>ss<, (Sc ik no; \m> 
Ct’i.tURK, Am; list. 1047, l’ ;•>) and the twenty-tilth 
session ot the Internal ianal Statistical Institute, will 
l>u held m Washington, l»etvveen September o-i. 1 , 

1 ‘Mr. 

Accepting an invitation from the President, 
USA utul the Sccteturv •< *etieral UNO, the Govern- 
ment of India have sent a delegation Ed bv 1 ’iof. 
P. C. Mahaltiliolus (representative of India on the 
UNO statistical commission) to attend these confer 
cnees ; Mi R. C. Hose, Calcutta University, Mr K 
IL Madlmva, Statistician, Tiunspoit depaitnieiit, 
Government of India, Plot'. V. K. R. V Ra», IMlu 
University, Dr P. V. Sukhatme, Statistician. ICAR 
11ml Mr S. Subraimmiati, Statistician to the Fcoiiomn- 


Adviser to the Government of India ( Secretary ) are 
the other member* of this delegation. 

A {.art from mathematical subjects, problems 
relating to population, national income, statistical 
organization, etc., will be discussed at these 
conferences. 

ANNOUNCEMENTS 

Prof. F. W. I.kvi, Mr S. Gupta and Prof. P. 
S. Gill have joined the Tata Institute of Fundamental 
Research, Bombay. Prof. I.evi is the Hardinge Pro- 
fessor of Higher, Mathematics in the Calcutta Univer- 
sity, and is will-known for his work on modern 
algebra with particular emphasis on the theory of 
groups. He will deliver a course of lectures on 
modern algebra at the Institute. Dr Gill is well- 
known a- one of the best workers on cosmic rays in 
India and will join the Institute as a Professor of 
Experimental Physic-. He was until recently a pro- 
fessor at the Forman Christian College, Lahore. 

« 

Mr Gupta who is also a Lecturer in Applied 
Mathematics in the Calcutta University is to help in 
the collective effort of the Tata Institute, as Reader 
in Theoretical phvsics for the benefit of India as a 
whole. 

Pandit Jaw \h \ki, \i, Nkhrc has been elected a 
Fellow <>f the National Institute of Science of India. 

Uk A. C. Ukh„ M. 1 L, M.S.P.E. (Paris), Editor, 
Siiencc and C allure, and for a long time a Visiting 
Physician in charge of the Chest Department, Medical 
College of West Bengal, Calcutta, is appointed 
Principal of the college. He conducted Tuberculosis 
Enquiry mulct the Indian Research Fund Association. 

I)k A. B. Hit.vm of the University of Allahabad, 
has been awarded an Overseas Science Research 
scholarship for iu|; (Royal Commission for the Exhi- 
bition of 1851), fur research in physics at the 
University of Bristol. 
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Geology and Geography of Karachi and it* Neigh* 
bourhood — By Maueck lk Pit lui walla, D.So , 
F.G.S. Cv I\ Martin-Kaye, R.A.P., Karachi, 
iq.j6. Price : Rs. 10 . 

We congratulate the author for bringing out tins 
voluminous monograph on Karachi stuffed with valu- 
able materials at a time when bringing out of books 
was almost imjx>ssible due to abnormal conditions 
( teographers in India, so long, Have practically main- 
tained an academic detachment from the nation- 
building activities of the country. It is very refresh- 
ing to find that Dr Pithawalla has shaken off tin- 
aloofness and given a right bent by vcntunng to 
apply his patient researches for, what Mr Wadia 
observes as * the planning and economic develop- 
ment of a Province”. In no work of geography haw 
\\e seen the geological basis su thoroughly developed 
and utilized as has been done* in the book under 
review In the author. Mr Martin-Kayc, Jhe geologi- 
cal collaborator of the author came here on Wat duly, 
but lias left a lasting link of friendship through the 
valuable contribution he has made in working out 
the geology of Karachi and its neighbourhood amidst 
the various preoccupations of military duties. The 
second part of the book has been devoted to ‘useful 
information a1x>ut the existing conditions and the 
inherent potentialities of Karachi has been brought 
to light in a comprehensive manner. ’ This book has 
been profusely illustrated with maps, charts, pictuies 
and diagrams. We must, however, submit that 
while going through the book one misses the link, so 
essential, Junongst the different chapters so as to 
sustain a like interest in it. We liot>e that those in 
charge of the reconstruction of the Province of Sind 
will not fail in utilizing* the expert suggestions off ci til 
in the book. 

K. ft. 


Infrared and Raman Spectra of Polyatomic 
Molecules*— By Gerhard Herzberg, Pp. xiii t- 632. 
D. Van Norstand Company Inc., 250 Fourth 
Avenue, New York, 19.15. jfc-io net. 

The book under review forms the second volume 
of the series on Molecular Spectra and Molecular 
Structure, the first volume entitled “Molecular 
Spectra and Molecular Structure Diatomic Mole- 
cules'' being published a few' years back. The present 
volume deals with, •the theoretical aspects of infra 

10 


red and Raman .spectra of polyatomic molecules- 
having’ differ cut synnnetrv elements. Starting with 
a description of different types of symmetry elements 
aud point groups in the introduction, the author 
has given in the fust chapter an account of the theory 
of rotational infra red and Raman spectra of linear, 
symmetric, top, spherical top and asymmetric top 
molecules. Relative spneings and statistical weights* 
of rotational energy levels, influence of nuclear spin 
and statistics on the statistical weight in particular 
eases and selection rules for the rotational infra red 
ami Raman street ra of the molecules have been dis- 
cussed in this chapter with the help of suitable illus- 
trations. 

Chapter II is fairly long and deals with the 
theory of vibrations of iKilyatonric molecules. In the 
first section of this chapter the theory of normal 
vibrations, both mmdegeiu-rate and degenerate, has 
been given in detail. This has been followed in the 
next section by discussions on vibrational energy 
levels and eigenfunctions. In the third section the 
symmetry of normal vibrations has been explained 
with the help of diagrams and the method of deriving 
the character tables fm different point groups has 
been discussed in detail. Hightecn character tables 
for different sets of point groups have also l>een 
included in this section. In the fourth section the 
methods for the determination of the number of 
normal vibrations of noiulcge n c rn to and degenerate 
types mid for solving the secular equation have been 
.explained. These methods have also been applied 
to find the frequencies of the vibrations from tire 
masses of tins vibrating atoms and the force constants 
in the case of molecules of known structures belong- • 
ing to different i>oint groups. The last two sections 
of this chapter deal with the theory of interaction 
of vibrations, accidental degeneracy and isotope 
effect. Some of tile observed results have also been 
compared with those expected from the theory. 

The classical polarizability theory and the quan- 
tum theoretical treatment of the origin of vibrational 
infra red aud Raman spectra of polyatomic molecule? 
liaise been given briefly in the first tvfo sections of 
Chapter III, The selection rules for both infra red 
and Raman spectra of vibrational type and the inten- 
sities and polarisation of the Raman lines due to 
different modes of vibrations have been discussed . 
from theoretical point of view. In t,he third section 
under the caption “Individual Molecules" experi- 
mental results regarding the .vibrational infra «red 
and Raman spectra of a large number of molecules 
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ctf ttiifcrejtt tyjx*s» have keen dw.'ussed in relation to 
the theory. In Chapter IV the theory of rotation 
vibration «q<tfctr» of polyatomic moln*uks has keen 
Riven briefly. The selection rules for the a|>i»earaitee 
of these hands in the infra red and Raman s|*.*ctra 
have liven given for timai, .symmetric top, splurical 
top and asymmetric top molecules ami for molecules 
with free intern. <1 lotation. Diagrams of a large 
nuniher of mlr.i ml hands and of energy levels have 
been un link'd and a few heautiful photogtaphs of 
Uifra led hands observed til the photo*' ra pi lie ivgnm 
have been i •produced in this vhapter. The last 
. chapter i* devoted to some particular applications 
of the data regarding the infra red and Raman -p<vtra 
of tiolvatotnic molecules, f.g., the tab illation of 
tin t modi mimic quantities and investigations on the 
nature of liquid and solid state. The discussions on 
the latter topic, however, are mainly theoretical and 
only some of the results observer! have been included 
in a table 

The author has made valuable contributions to 
our knowledge in infra red Hjxetroscopy and it 1% 
Ins long expeiieltee ui this lute ot research that has 
enabled him to present in a comprehensive form 
theoretical discussions Is.th on infra red spectra and 
Raman spectra. In fact this is the onlv treatise m 
Ktighsh on the molecular spectra in which hotli 
lufta ted and Raman spectra have been discussed 
with equal emphasis. Although it has not hcvii 
jtossildc to include in the volume all the details o| 
theories, tin* author lias spared no pains to make 
the discussions useful to the beginners as well as 
t cscarc 1 1 workers, I* nr this purpose he has started 
front the Ik i> inning in some cases Also mnneroits 
diagrams have been included and u few beautiful 
spot trogia[»hs have been reproduced. These will be 
of mtteh help to the beginners. \<» attempt has been 
made to include in this volume an up to date biblio- 
graphy of the work done in these lines, but the dis- 
cussions in Chapter III on individual molecules are 
fairly exhaustive and will K* much useful to usearch 
workers. The extent to which the author has 
strained himself in tiuvcrsing the whole field of the 
subject can lx* gauged from the fact that refeiences 
have been made to * j;*S original pipers and tin total 
number of illustrations is 1*4. 

The lunik will no doubt find its place m the 
libraries of almost all the institutions engaged in 
researches ovi molecular sjx'ctra and allied subjects 
and will also be useful to post-graduate students inter- 
e*stetf iu these subjects. But for the fact that some 
of the discussions are printed in very small types, the 
get tip of the Ixmk is otherwise satisfactory, and 
considering the huge unmlier of blocks used, the 
price of the book seems to be highly moderate. 

s. c. s. 


A History of We*tern PhOoaophy --By Bertrand 

Russel, George Allen ft l T nwin Ltd. 1046. 

Price Jtix. net. 

A book on philosophy by Bertrand Russel is an 
important philosophical event. For over 40 years he 
lias been experimenting with problems in almost 
every sphere of philosophy. In the course of his 
enquiries, he has probed into problems of Mathe- 
matics, Logic, Metaphysics, Psychology and Ethics, 
including in the term both private and public 
morality. A survey of Western philosophy by 
Russel is„ therefore, welcome on more grounds than 
one. 

Ru.vwl himself point*- out that his main interest 
is in the study of philosophical problems in their 
relation with political and social circumstances. He 
tends to suggest at times as if this is a virtue which 
is peculiarly his own and other historians of philo- 
sophy before him have neglected its socio-political 
background This is hardly correct. From the very 
nature of the case, philosophers have been coni | xd led 
to take note of their current intellectual background. 
This has meant * recognition of the socio-political 
factors winch have shaped the thought of the age. 
Every historian of philosophy of any note has stated 
that no philosopher can be studied without reference 
to his predecessors as well as his immediate environ- 
ment. This i*- one of the reasons why philosophers 
have been regarded as Janus-faced. One face turns 
backward ami Minis up the preceding age while the 
other is for wardlookim* and anticipates the problems 
of the future. 

Russel has himself recognised that a history of 
Western philosophy alone is bound to be somewhat 
incomplete and onesided. Till recently it has been 
the fashion to think tint philosophy started with 
the Greeks and had its course of development in 
Europe alone. Recently, however, there has been 
some tecogmtion of the fact that there was philo- 
sophical speculation in India as well, but generally 
this has been a grudging recognition. It has not 
yet been fully realised that all the philosophical 
schools which nourished in ( 1 recce had their counter- 
parts in ancient India. In fact, Indian speculation 
has, in many cases, gone beyond that of the Greeks 
and stated explicitly what is implicit in Greek 
thought. Modern interpreters of Plato have to read 
in Plato niceties which are found ftillv developed in 
the thought of the Indian philosophers, In addi- 
tion, Indian philosophy presents certain development 
which were not attained by even the highest reaches 
of Greek philosophical thought. This is particularly 
trite of the sphere of Logic. The Indian analysis of 
"relations” is more subtle and acute that? any to be 
found among the Greeks, 
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Russel's History also suffers because o£ an im- 
perfect appreciation of the contribution of Arab 
thought to tlj.e development of philosophy. In 
common with most other European scholars. Russo! 
;s content to think of the Arabs as mere interpreters 
,\f Plato and Aristotle. Interpreters of Plato and 
Aristotle they certainly were and it is through their 
writings that the European world was reintroduced 
to the thought of Plato and Aristotle. Aral* philo- 
sophers are, however, not mere interpreters. In 
certain im[>orlant respects they have original contii- 
hutions as well. This is particularly true in respect 
.,! the development of the concept of substance. The 
ontological argument has also been influenced by 
Ard> thought. In fact, the new emphasis oil cinpin- 
cimu and experiment which one Ends in European 
thought front the 16th century onward cannot In- 
derived either from Hellenic or Hebraic sources. Tin 
Islamic emphasis on the unit of plunoprenon and 
tioumciion is one o{ tire lactors which explains both 
the rise of modern science and the empirical bias 
i>f modern Kurojiean philosophy. 

Russel’s book is of value in drawing attention 
in the contribution of Catholic philosophy to the 
lUvelopnient of European thought. T'lris is ^ feature 
which has often been neglected in the current historic s 
of European philosophy. The recent developments 
m European political thought cannot, however, he 
understood without reference to the contribution of 
the scholastics. To a certain extent, it was the inllu- 
iiice of the school men which led to an undue 
t mphasis upon the individual and ill time led to the 
disintegration of “community sense” in European 
< lvilisation. 

Russel’s personal likes and dislikes are more 
apparent in his choice of the philosophers in recent 
nines. At times he tends to be conventional. Thus, 
his slightly Stipcrcillious treatment of Machiavelli 
is in keeping wjth current liberal traditions, but 
overlooks the fact that Machiavelli”s writings con- 
tain an element of satire on contemporary society. 
Croce in his latest book has brought this point out 
m a most interesting manner. The same personal 
factor explains Russel’s obsession with and dislike 
of men like Kant, Hegel or Schopenhauer. It is a 
little surprising to find Byron treated at such length 
m a work of philosophy, but here again Russel has 
allowed his personal reactions to influence his philo- 
sophical judgment. 

Any history of philosophy is bound to be largely 
a presentation of the philosophy of the writer. 
Russel’s book is no exception. It is, therefore, not 
surprising that lie should end with the Logical 
Analyists with whom he has greater sympathy than 
with any other school. Some of the virtues and 
defects of logical analysis are apparent in almost 
all Russel's writings. He has clarity, lucidity and 


precision. Analysis, however, tends to deny the 
qualities of de]>th and profundity. For Russel 
Philosophy is, therefore, something intermediate 
between Theology and Science and exists only 
because Science lias not vet liven able to master the 
whole domain of reality. As Science advances, the 
i calm of philosophy continually diminishes. This, 
however, is at best a hypothesis and, therefore, itself 
proves that philosophy can never be eliminated from 
the sphere of human enquiries. 

H. K, 

Wonders of Animal Migration lty F. M. Duncan, 

(No date ; about tQ4"). x 1 150 pages, i.t plates. 

Sampson Low, Marston & Co., Ltd. London. 

Price ia*. 6 <f. net. 

The subject of animal migrations is so fascinat- 
ing and so full of wonders, Hint no apology is needed 
for a popular exposition of the subject, ns Mr Duncan 
has attempted to do. The plan followed in the book 
is that the more startling and better known examples 
of migration in various groups of animals arc given, 
followed in some cases by theoretical explanations. 
The latter portion is, however, weak and the author 
has pooh-poohed the value of theories— -a wrong 
attitude to adopt even in a popular exposition. 

The book contains no original information, being 
entirely a compilation. It would have enhanced the 
value of the book if references to the original sources 
had been given. There arc x.t full-page plates in 
pencil, signed by the author, depicting the various 
migratory animals. The style is rather redundant 
and at times too ornate and forced. 

The book is divided into H chapters whose scope 
is as follows ; Chapters 1 and a deal with bird migra- 
tion. It is stated, for example, that the Arctic Tern 
breeds in summer in the Arctic region and winters 
in the Antarctic region, thus traversing the two 
American Continents, a distance each way of xi,ooo 
miles, or both ways of 22,000 miles, which is about 
equal to the circumference of the earth. Many 
species of ducks and geese, which winter in southern 
Asia, migrate to Siberia for breeding in summer, 
The speed of migration in various birds varies from 
20 miles per hour in the smaller ones to about 60 
mites per hour in the larger. Why these migration 
occur every year with uncanny accuracy,* is an un- 
solved problem. 

Chapter 3 deals with land mammals. Enormous 
migrations which were witnessed a couple of hun- 
dred years ago, are no more to be seen owing to the 
wholesale destruction of wild animals by man, but 
a few examples are still noticeable. Thus, the Scan- 
dinavian Lemming, a small rodent which is normally 
a shy, retiring creature found in sm§ll numbers. 
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t*MtodkaUv {about every f*» years* multiplier vtmr- 
mously. Then it becomes fear 1 As* and -migrates 
westward a lit million*, heedless of any ol»tructiou, 
A# if goaded by a blind urge Tens of thousands die 
ott the way, and th*/sc that arc able to rein U the sen, 
plunge madly into it and perish ! 

Chapter i deals with aquatic iitammaK n-ptiles 
mu\ Amphibia Chapter 5 covers migration among 
tishes, Tin KutojKrau thesh water Eel, of wh».,e 
mioafion; nothing was known 50 wars ago, has 
nmv U01 h>und to undergo extraordinary migration',. 
When matute, the cels leave their fieshwaUi hoim - 
Irivu-i, ponds, etc. I m Western tin rope and !wad to 
wards the Atlantic Organ which thev ctoss, m older 


to reach a patch of ocean mar the Bermuda Island, 
off the coast of Newfoundland. Here they lay eggs, 
ami the young larvae, in course of 2 or 3 years, find 
their way back to the rivers of Western Europe. 
Chapters o and 7 deal with migrations among 
insects, a'., butterflies, locusts, etc., while Chapter 
S refers briefly to crabs and other marine inverte- 
brate*. This is followed by an index. 

t)u the whole, Mi Duncan has succeeded in 
bringing together the salient facts of migration with- 
in the scope of a small book, and we can safely 
recommend it to the general public. The young 
uiiiv ei si ty '•tttdcut will also find it very useful. 

M. L. R . 


LETTERS TO 

[7 he Editors arc not re$ponsihl< for 


A SIMPI .K AND ELEMENTARY METHOD Ol 
OlkSKKVINt; I.ISSAJOUS IKitW^ 

All. that 1* required for this purpose U a thick 
OMIWK lens of about diameter and a blight lamp 
hanging Iroin ceiling of the semi-dark r*M>m 

Idle lens is placed flat on a table and position 
of the eve v- adtusled so that the tillage o! th< I :nip 
flamed by relic* turn at t lit* upper siirtaci o| ilu !i its 
is seen conveniently This image almost Uvmiu-v a 
sharp luminous point if a htgldv curved lens is used. 
A vcilical tap on the edge with finger 01 a pencil in a 
Mutable position sets live tens rocking from side to 
side about tile point of contact with tlu table This 
motion soon develops a emujioneut motion at right 
angles t*> tile former one and by sttpei - imposition of 
these two, the luminous jxmit, executes beautiful 
Idssajous* figures which are directly seen bv the eve. 

If a largo number of trials are taken, the often 
repeated in the pattern for frequence ratio 1 . 1 and 
some-times that corres|>oiuling to frequency ratio 
2 * 1 winch is less* frequent. More complicated patterns 
#re also obtaiiteil. 

« 

V'. I,. Tai.kk.vr 

Department of Physics, 

Dunbar College, 

Bikaner, io-4-uj.jr- 


THE EDITOR 

the views » x '{'ti'sed in the letters.] 

TAPIOCA AS A SOLD I ION OL I Hi*' F OOD PROBLEM 

f 

M \thk\v 1 has raised a very interesting topic in 
suggesting tin cultivation of tapioca in Bengal as a 
solution of the food problem. lie has stated that 
tapioca plants grown m Baianagar arc thriving well 
and has given tiguics to show that the yield of 
tubers is also satisfactory. The variety of the plant 
has not however been mentioned There are mainly 
two types of tapioca, (n the bitter (Manthot utihs- 
sifrni Roll?) and tj» the sweet M/. palmate Mull-Afg' 
varieties. The tubers of the former, which are richer 
in starch (,to per cent), contain a glucoside, phaseo- 
lunatm, giving use to hydrocyanic ;icid on hydrolysis, 
and are therefore unsuitable for human consump- 
tion. These arc timnlv used for the manufacture of 
starch. The sweet tapioca tubers, having a starch 
content of alxmt 20 per vent, contain this glucoside 
only m the peels which can be easily removed, and 
these constitute an im|>ortant item of food of the 
native imputation in the regions where the plant is 
indigenous (Y.g., coastal regions of S. India, Malaya, 
East Indies and tropical S. America). 

The suggestion has been made that since the 
yield of tapioca tubers per acre is high compared to 
that of cereals, the cultivation of tapioca in some of 
the areas usually' producing cereals woqjkl lead to an 
over-all inccase in food production. But when com- 
parison is made between the relative yields of tapioca 
and cereals {t>g., rice), it should be done on the 
basis of starch contents rather than on Actual weights. 
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If we assume the average yield of paddy per acre in 
Bengal to be 20 to 25 maunds, containing 65 jki 
cent of starch, this would , be equivalent in starch 
content to about 5,300 to 6,700 lbs. of * f s\\ eet tapioca 
tubers. Rice also contaius al>out 8 per cent of pro- 
teins and appreciable amounts of vitamin B lt in ln>th 
t>f which tapioca is deficient* Besides, the lands on 
which rice is grown generally bear another crop 
Utween the harvesting and the next sowing season, 
while tapioca needs at least one year to Ik* ready for 
harvesting. From experiments conducted at Bara- 
nagar, the estimated yield per acre of tapioca has 
been given as 0,700 lbs. It would Jhereforc appeal 
that unless the yield of tapioca can be increased far 
.iImivc this figure, it would not be profitable to con- 
wrt any paddy lands into tapioca plantations 
Tapioca however is said to thrive iti relatively dry 
weather and on soil free from water-logging. It 
would he worth while to try growing this plant in 
dry and waste lands on which no food crops can be 
;ri)\vn due to inadequate rainfall or lack of irriga- 
tion. It might also he grown as a catch crop* in 
oichnrds or other plantations which take some \eais 
Of mature. # 

The isolation of starch from tapioca tubers i* t<> 
a large extent carried out as a cottage industry mar 
the site of the plantations, without the use of costly 
machinery, although the product is not as white as 
1 hat produced in a modern factory. Tapioca starch, 
also known as Cassava starch, is also extensively used 
is food and is marketed 111 the forms of flakes, peails 
.‘lid grains ami also as powder for culinery purposes. 
In industry, tapioca starch is used for conversion 
j,nto glucose, and it is specially preferred to other 
tv pcs of starches for the manufacture of adhesives. 
So great was its demand in the IJ. A. before the 
last war that 382,000,000 lbs. of it were imported 
into that country during 1939 as against 42,000,000 
lbs. of all other starches combined. 

If tapioca proves a success in Bengal soil, parti- 
cularly in the hill tracts of Chittagong, Tipperah, 
Mymensingh and red soils of Bankura, Birbhum and 
the adjacent areas, it should open up new promises, 
not only in the production of food but in the deve- 
lopment of industry as well. 

In this connection it may lx* added that it would 
also be worthwhile to make a study of the economics 
of production of Shoti ( Curcuma zaioaria Ko.\b) t 
another starch-bearing plant of promise 3 , indigenous 
to Bengal. 

S. Mukiikkjki; 

Bengal Immunity Research Laboratory, 

Calcutta, 2^-5-1947, 

[ Mathew. J$. T. # Science aki» Okti hi*, 12. i>N7, 1947. 

Mukherjee, S, and Bluittachar'-a, S., Cfnnt. Sot . 

lad. News 8 . 4, 1945. 


11 

I Am glad to find from the note by Mukherjee 1 
that he fully appreciates the possible importance of 
tapioca in relation to the food problem and in rela- 
tion to certain industrial aud other uses. Since writ- 
ing mv previous note*, I have received a number of 
letters from people in Hengul and Orissa interested 
in the cultivation of this crop. In ]>articulur 1 want 
to mention a detailed note* by R. N. Ray (19, Manir 
Hussain Lane. Narinda, Dacca) who has been culti- 
vating tapioca in the Dacca and Chiusura Agricul- 
tural schools since 1047 with great success. Ray 
considers his results satisfactory in every way, except 
in getting other people to take jm interest in the 
crop. 

Kegaidiug the jioints raised hy Mukherjee on the 
question of flu* variety of the crop, I am unable to 
state the botanical name of the species or the variety 
on which mv experiments were conducted. It is how- 
ever not the bitter vuticty lefeired to by Mukherjee, 
People familiar with the cultivation of this crop in 
Tru van core, have infoinied me that over j<x> distinct 
varieties of tapioca are known. The plant is capable 
of both vegetative ami sexual reproduction . 

' Regarding the comparison with paddy, l must 
mention that the yield of a<> to J5 muunds of paddy 
per acre, and as mentioned by Mukherjee is an over- 
estimate of the average yield 'of paddy in Bengal. 
Surveys conducted by the Indian Statistical Institute 
tor several wars show that about 10 to 15 tuds. would 
be a belter estimate for the province as a whole. 
Also the yield of 6,700 lbs, of tapioca per acre 
obtained at Baranagore cannot be regarded as a fair 
sample, as most of the plants were damaged by rats. 
In Travancore yields of to to j.s tons per acre are 
quite common. For a fair trial of the possible yield 
in Bengal an experiment on a fairly large scale (say. 
,s to 10 acres) would be necessary. Apurt from this, 
as Mukherjee observes, the comparative merit of 
tapioca lies also in its ability to thrive on raised 
ground unsuitable for paddy and other cereals. Ray 
states the average yield to he 270 muunds per acre. 

The variety with which we have lieeu experi- 
menting requires nearly 12 months between planting 
and harvesting. But there are other varieties which 
require only 0 months and some others which mature 
in 6 months. These latter varieties have also now 
been included in our exj*eriineuts this season. * 

N. T. Matiikw 

Indian Statistical Institute, 

N~, Barrack] sire Trunk Road, 

Alambazar, Bengal, 

12-7-1047. • 

‘ Mukherjee, S., Scunck and Cctfuax, U, 1947, 

'.Mathew N. T., SCiknCk ahv Cixtukr, 12, 557, 1947. 

* R«y. R. N., t 'npublished note. 
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SUPPlJvMEWTARV EFFECT or DIFFERENT VARIETIES 
OF SOYABEAN TO POOR RtOE DIET , 

Tint S oyadiean Sub-Corn imttee nt then 
have concluded that in spite of the fart that sova- 
hean in superior to the other pulses m tt-» net prolun 
value, fat, minerals amt vitamin content vet u ha** 
nut proved itself a hi tter supplement to a simplified 
rice diet than other pulses Thev could not explain 
this apparent anomaly The supplementing effect 
of five varieties of smn-bcan to pool rice diet hie* 
Ihvh found to varv fomi ,VNt> guts to 5 6M gms. Sm h 
wide variations in the supplementing effcit cannot 
K- explained from the varietal difference in vitamin, 
minerals ami protect. Ham ct n/ J ami l>e </ »#/' hav** 
unhealed that the nutritive value of v»v a bean 
dtocild* on the concentration «»f proteolytic inlubitoi 
or am antigpmth factor that mav l>e present in u 
The present investigation was taken up to to 
v. hut extent the above factors affect the supplemur 
tarv effect For this pur|*>se supplementary effi'i 
of diffeteut bums and glvtinin, separated from thuu 
vwre studied, 

The jioor nec diet as it is known is luglih dUi 
ntnl in various constituents and it was felt that d 
sonic if its deficiencies were made good the supph 
indium effect of soya hem t might he uiou* apparent 
Accordtnglv the hn.sa Indict was fortified with calcium, 
wast extract and slunk liver oil. Calcium laclau 
was added in the projKirtfou of <> 7 gm calcium to 
;oo gms ot the Ini sal diet. To supply the H vitamins 
a slightly acid aqueous extract o{ yeast was given 
in amounts equivalent to : gins, of drier) veasi dailv 
per rat. Shark liver oil was included 111 the basal diet 
m quantities sufficient to stipplv (*> I r of vitamin 
A pet rat pel day. The composition of the basal dm 
was the same as used bv Desikaclun #•/ <i/V Sin vonng 
tats 40 to 50 gins, m weight and including <qual 
number of ImvI h sexes were used as c:\ptiitttcntal 
groups. One group was fed on the basal diet while 
the other group receives! diets in which 10 pci cent 
soya-bean was added to the basal diet The tats 
w ere fed on these diets fot a ftcrind of o weeks The 
tesidt* are n* follows: 


Ihi’i 


.» flO’o hVdllvwir d>ta\k) 
„ *M0'^ in petkmi 

m t H\V Ht«mlu I'bltuk) 
*10",. K v 


Av'enwt aw r« a **' 
ill Uwitdit 
|H’f a.-a j.rr \m t v 

M'M 

s > 
fi J 

«i 2 

7 : 

li S 


The results show that there is wide variation m 
the supplementary effect of different* varieties and 
bvallpnr (black) has produced slight retardation in 
growth. Axtnmyer* lues shown that soya-Uan pro- 
tein has supplementary effect «>n rice protein and m 


spite of the fact that the baa&l diet oonttiacd 6 75 
j*er cent protein mainly derived from rice, the 
byallpur (black t variety of soya-liean ha# not shown 
any supplementary relationship. It was i>ostuIated 
that the varietal difference in proteolytic inhibitor 
concentration or of the anti-growth factor may be 
resj Munsibk bn this difference. 

With a view to find out how far glycinin, freed 
from these factors, w«>nld supplement the basal diet, 
l |K.r cent glvcinin was added to the basal diet and 
the expcnmciil repeated as before. The following 
Jesuits w * rc obtained % 

0 

Average gain 

!>}♦ 1 in weight 

pe r r.U \iK r weik 
gin. 

Kasai f»’7 

,, * 1 A : l % % mm !»<«!»» I«v.dlpur {bkuki H S 

,, *4"., gKnnm from Rain In Ocllow! S-M 

The iImjvc icsidts indicate that bvallpur {black > 
variety >»f Mwa-bvan contain more of the proteolytic 
uilubitnr ot anti-growth fintliu affecting its supple- 
mentary value Svstvinatic investigation is in pro- 
gress to dctciuitvc tin illative concentrations of 
tlu^e lao^ois ui diffeunt varieties of soya-beau and 
their effect on nutntivi wine. My best thanks 
are dm to I rof. Subr-ihmauvan fot keen interest 
in the Work 

S. S. I)H 


l)e|airtmciit of Ihoi hemistrv f 
Indian Institute af Science, 
IhingaloK , 20-5-K147. 


‘ Sova-lniui SulKoiiumlUT Kepotl, ltdii.m KrM,fre!i IuumI 
AhMS'iatuitt. J.tuu.»r\ . U>4b 

* Hum, \\\ V , Sau.Kteet, R M. uu\ Mtis^elil. l\ |< , f. 

hiol. < h* >h thl. aas. UM5. 

IK\ S S. anU \ainu'. tM), 341. UM7. 

* Desikachar. H S R.. Ik*, S. S. and Suhraliman van, 

Annals of BUxhan. and Exfit. Med., 4 t i>|. 

* Axtiluver, l>. II., Piietto. Kim , /. rah. Ifcallh ami Trot k 

- 74 , PMG, 


SCIENTIFIC ATTACHES A NEW DIPLOMATIC POST 

I xiii V is signify mg her new international atatus 
by the appointment of Ambassadors to the most 
important countries. This letter is a plea for the 
creation of a new tyi** of diplomatic i>ost : that of 
scientific attache, 

India has ambitious plans for industrial, agri- 
cultural, and social development. In an age when 
development in any field is bound up with the techno- 
logical state of the country, ami when technology 
plays a large part in the fulfilment of any plan, it is 
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obvious that India can benefit by contact with other 
industrially more advanced countries. 

The problems which faced Russia twenty years 
it go and which China faces to-dav are similar to 
India’s. A knowledge of their solution of these 
problems is of vital interest to India, America's 
\ ast technical knowledge and experience must be 
lapjKHl if Indian industries are to develop along the 
most efficient lines. India must have men in these 
countries who can correlate this knowledge and ex- 
perience ; who can arrange for the interchange of 
scientific and technical knowledge lietweeu India and 
these countries. With science playing a leading role 
tu the developniem of modern civilization* it is 
obvious that scientific attaches will be at least as 
important as military attaches. 

May one hope that our leading scientists and 
scientific bodies will impress this fact upon the 
< 'government ? 

H. I?. Km i jhK 

] jo, Karnaui Mansions, . 

t .deutta if), 17-7-1047. 


T|TANIUM IN SOILS • 

I KK\n with considerable interest Sircar’s article 
on ‘‘Nutritional Requirements of Hants’ 1 1 

Recently I had occasion to observe that some 
glasses and other flowering plants flourished and 
grew wry well in sand dumps devoid of any humus ; 
i he only plant food that was abundant in such dumps 
iron derived from the ilmcnitc, a good percentage 
whiyh existed in the sand. 

Titanium, though its chemist! y is not >o vm 
w ell known, is more plentiful in the Karth’s crust 
than Mn, Ni, Cu ami Zu and is almost invariabls 
present in soils derived from laterites. Very many 
wars ago while carrying out chemical analysis of 
•'oils, I had occasion to observe that, sometimes clear 
HCt extract aliquots, on heating, turned turbid even 
before the addition of the reagent for the precipita- 
tion of the iron group. Having now studied the 
behaviour of Titanium solutions, I am inclined to 
suggest that the cloudiness might have been caused 
bv Ti. I have no means of verifying this now . But 
Ti 1ms a definite tendency to hydrolyze, when heated 
unless the ionization is suppressed by means of the 
addition of tartaric or oxalic acid. If therefore, Ti 
not separately estimated, when present, it apjxars 
to me that its influence on plant growth is likely 
to become oblivious. 

# P. VlSWANATIIAN 

Travaneorc Minerals Co., Ltd., 

Uuilon, 55-7-1 947 * 

4 Sircar, S. M. # Scikno: \su CiaTOKK, 12 . 577, HM7. 
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A NOTE ON I HE TEACHING OF CHEMISTRY 
. IN INDIAN UNIVERSITIES 

A o mmon feature in the teaching of ehenustry 
in the uiuler^riuluate course in Indian Universities 
is that the hulk of the material treated relates to 
facts ami theories of timrynnic chemistry. Syxsciali- 
/.utioti in organic, physical or inorganic chemistry is 
taken up m tlu* t«tst .graduate course, where it has 
I >ecn a common experience that the students gene- 
rally fi^rlit shy of taking inorganic chemistry as their 
sjiccial subject in view of its particular emphasis on 
the quantitative aspect of the study. The result is 
that most students «o in for organic or physical 
chemistry, while the inorganic chemistry is systema- 
tically neglected. Dr H. U Ambler of the Inspec- 
torate of Military Explosives, Kirkee wrote in an 
article 1 abynt his “shocking” experiences in con- 
nection with the recruitment of war-time staff for 
chemical inspection duties. The following extract 
is typical 

“(hi tlu* whole, \u did n « >1 filial v tliiii there wa* wry 
much rot relation between a man’s degrees and the kind 
of knowledge w I iia! i a scientist' department want#. Although 
degree examinations may jmksihl) Ik* the least uiwitifific- 
lory general method of assessing a imiu’H knowledge ami 
abilities, il»r\ ctriiiiih do need a great deal of supplement- 
ing. Hire are a few glaring examples, \ man with a 
first class Honours degree who hud done research mi dipole 
moments, v\u> obviously unaware that barijyitn sulphate was 
insoluble in water. One with a good Kugltsh degree and 
an Vmerican u search degree projiosed to determine the 
strengtli of mrinungaiiau' :,oJulion bv titration with sul- 
phuric acid. \uother with an Indian degree and an 
Ktiglisb Ph.I). unaslmmedly admitted tlmt he lutd forgotten 
Ids second year course and was amused and rather reaen t- 
fid at Ijciiitf asked about swell tilings as the determination 
of chlorides. Then there was a mail who had worked for 
y ears on the polurunclric testing of sugars but had never 
Jieard of the term ‘optical activity*, it is rather ft shocking 
thing to sav, but it has l>mi the exception rather thaw 
tile rule here to find graduates who have any ideas ua tA 
the method of determining sulphate#, and the proportion 
who t an dcM-rilx? the process with n< curate experimental 
details is very small indeed. As an example of ft complete 
mental blackout an to chemical methods, I may mention 
the case of an applicant who was Bsked how he would 
obtain ammonia from ammonium sulphate* and said, ‘by 
treatment with hydrochloric m id'. Indeed the miinlx*r who 
in reply to this question have suggested the use of any 
form of alkali has Iwreu small. A parallel example on tile 
manipulative side wan provided bv an applicant who was 
given « burette and some solutions and told to do a trilra- 
tion. He washed the burette out with waiter, ran the 
water uut until there was about 2 e.e. left, and then filHd 
tip with acid. One cannot but think that people w!w> can 
say and do such things never hail any working idea about 
cither chemical theory or chemical practice,” 

It lias been our common experience during the* 
training of students for the Post-Graduate M,Sc, 
course that the students with B.Sc, Honours degree in 
Chemistry are often found to be quite innocent of 
the way how to set an analytical balance in ordgr* 
to calibrate a weight box or a burette, or even to 
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propWly #W * f <>t dehwty of nohittMit*. Above 

*}l* they hrtr*v » #sd tack of mvefianical 
Teaching of tcienct* w about instilling the habit of 
j>WfHittori, method* discipline, logical and * lew think- 
ing that avoids alt preconceived notion^ 4 awI prt 
indices defeats its own purjxHc 

Men (at leaching uudcigiaditaU? chemist! v hav* 
had, therefore, to be selected out of a law hiiihV 1 
uf such cimdtdaps an have looked U|xm moigstim 
cbutnijUrv a subject of seconder y or no inteu*>t 
dining the period their xjiectaUzatioii Thu** men 
ctiiplmcd tor teaching undergraduates van ,M«meh 
Ik expected to do justice to the major subject of th» 
undergraduate course, vtz,, nmrgamc ehennstiv, and 
t htt-t \ic riml, m*t umuiturallv, that a large ntunlxt 
of student* haw already developed a distaste Jut tin*, 
hmdamenlal jxirt of chewisUv before graduation A 
chronic lack at trained teach* rs m mmganic chetnis 
it v in undergraduate course lends to fewet students 
getting specially interested in the subject, alld fewei 
'indents mean smaller ptodiietiun ot trained teach* is 
Thu* the vicious circle continues and the tramme 
in inorganic chemistry, vvljich forms the foundation 
of nil other brandies of the subject, is uttetlv in e 
heted The result has bvtu a general and jhorus 
mvo deletion* turn m the sUtuhud of training and tin 
airomplislimcnt of students almost m all the hull m 
Universities so lar as chemistry is eotiecrtted 

Beside* umhrgtaduate teaching, where then ! is 
already l*e»> felt a dearth of trained mot gann 
chemists, it is to be noted t hut the main post war 
scheme* lor development, now undei consult tahon 
bv the Ucntml and Provincial UowtnmeiUs m ludii. 
in the fields of metallurgical and heaw chi muni 
industries, m glass, ceramics, cement, refiaetones and 
other silicates technology, etc , aie going to place a 
heavy demand on the Universities for pet so mu 1 
proj»crly trained in itiot gallic, analytical, icseaich 
and technological woik m no distant future K\ci\ 
effort should be made, here and non, to tram tip 
propet Iv qualified men on an All-India l>asis m tin 
shortest time possible, and I think that (or this put* 
pose the Inter-University Hoard would be the title ^t 
body to take the necessaiV initiative, l h<»pc that 
the matter might l>e brought up for discussion in the 
forthcoming meeting of the Hoard at Cuttack, and a 
resolution like the following, »t one drafted on the 
Mtflw principle and along similar lines might bv utowd 
and mlopUxf 

°ln tvnr> rtmeretUv Labor at« try, luhmvstnti ami >vau 
shnulil Ik: so Uisuffmtrd m to ensure a pro)K*r pri .portion 


among sittdenu of jaice chtim 8 ir> ^pecmluisig fn ttie threr 
difkrrm branch?* of the subject, Imjrganic, Orgatiiv 
and MiymivaJ, m that thef* may not be any dearth of tf»te 4 
chemiata m«tkd far effitieiit teaching and to develop <W« 
ferrut tyi>cH of iiuju^tnes in the oonmry M 

P. fUv 

University College of Science 
and Technology, 

Calcutta, 

’ / Sn hui , >, isu. t f >|4. 


PRELIMINARY EXAMINATION OF THE FRUITS OF 
U'RUISUll nu KRH \ ROXB 

I * ntuihilt* 1 bi'lenm popularly known as ‘Hahera’ 
andM conmiou comuieicial commcxlity in the Indian 
market hums one ol the three important ingredients 
collect tveh known as ‘Tritla* and is a househohl 
laxative 111 chrome <‘oiistipatioii. Experiments were 
undertake A with a view to see the mituie of the pin* 
gatiye pimciple. An aqueous portion {A) and a 
residue soluble in watei obtained from an ethereal 
portion fit) were obtained by treating finely |x»\\dcrcd 
ilrieil Units with rectified sj>irit. These two extracts 
were next tried on the carotid blood pressure of dogs 
anaesthetized with a mixture of urethane and barbi* 
tone intioduced into the saphenous vein, (traded 
dosi^s laneing fioni o ^ c.c. to 5 c c. of the two 
aqueous solutions wore intravenously injected. 

A fall in blond piessuie was noticed with both 
the vvaterv solutions (A) and IB) — though this was 
more marked with iB). After two doses *0 5 c.c. and 
1 c.c. of solution (A) the animal passed liquid stool. 
This purgation was, however, not seen when solution 
(B) was simtkirlv injected. 

It afipears, therefore, that the purgative prin- 
ciple of ‘Hahera’ is a water-soluble substance which 
icaides in the :iqiu*«»us extract 

M. I). Chakr.\v\rti 
J. N. Twat, 

Department of Pharmacology, 

Medical College, 

Agra, S-S-IQ47. 
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AVAILABLE EX- STOCK 

R«tord EUctric Co. (England) Malta 

1. 1st Grade Accuracy Portable Moving 
Iron Ammeters and Voltmeters 

2. Continuity Testers 

5. Portable 500 volt & 1000 volt internal 
generator Insulation Tester. 

SHREE INDUSTRIAL AND 
COMMERCIAL SYNDICATE 

LIMITED 

, HD. OFFICE : 36 Mint Road. Fort BOMBAY 1 


PAPAIN 

For constant supply of 
Papain of all strengths 
and standard quality 

Pitas* a nit* to t 

GIEMCE TRADERS LIMITED 

26, Naltuleswar Bhattacharya Lane, 
KALIGHAT CALCUTTA 26 

Supplier:* of Papain 

to all leading Pharmaceutical concerns in India. 


BACK ISSUES WANTED 

Vol. I Nos. 4 and lit (Septon^>er. 10135 and June, 10136) 

Vol. II Nos. 1 and 7 (July. 1036 and January, 10137) 

Vol. Ill Nos. I and 10 (July. 1037 and April. 1038) 

Vol. IV Nos. 1 and 0 (July, 1938 and March. 1039) 

Vol. VI Nos. 2, 7 and 8 (August. 1040, January and February, 1941) 
Vol. til Nos. 1, 7, and 8 (July, 1941, January and February, 1942) 

Vol. VIII No. 8 (February, 1943) 

Vol. IX Nos. 1, 2, 3. 1, 5, 7 * and 0 (July. Aug.. Sept.. Oct. Nov.. 1043. 

Jan.. Feb., and March. 1944) 

Vol. X Nos. 1. 6, 7, 8, 9 (July and December, 1944. January. February, 

and March, 1945) 

Vol. XI No. *2, 3 (August and September, 1945) 

Vol. Xlt No. 7 (January. 1047) 

The Science and Vulture Office is willing to purchase the above copies. 
Kindly write to the Office at 92, Upper Circular Road, Calcutta. 


When t«0tying to the advertiser*, plea#* mention that you have seen the advertisement in Science end Culture* 
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ELECTRIC MOTORS & PUMPS 


SELF 

PRIMIN8 


'll*] I )j/’' l ^ 




' 4. i , 






TUM: $P.... SIMS I" t« 4XT...J4TO l II. 


DFSIGNE-Cr/& BUIt.T BY EXPERTS IN THE F.LFC TRICAL TRi.DF 


ELECTRIC CONSTRUCTION 0 EQUIPMENT C 8 L 8 

■HARlia ASR 1 VTS : LAKIIFRAS At LSK 8 ATI * CS. 

88 . CHITTARAIUAN AVENUE : POST BOX ML 7875. CALCUTTA. 12 


>VKen replying to the advertUers, ptesie mention that you have seen the advertisement in Science ami Culture, 
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Grams > 
n»Mt 
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INDUSTRY 

LABORATORY EQUIPMENT 

BREWER'S COPPER (or tin) Case Thermometer English 8" 9/14; 
10" 12/14; 12" 14/8; 14" 18/8. 

TWADDLE HYDROMETER No. I to 3 Eng. 4/14; Ind. 4/-. 

. No. 4 fo 6 Eng. 5/8/- 

HYGROMETER (Wet ft Dry Bulb) 24/8; Zinc Scale 28/8/-. 

BR1X HYDROMETER 0-10. 10-20, 20-30 W/- Thermometer 27/-; 
W/o Thermometer 10/8/- 

DIST1LLERY OR SPIRIT HYDROMETER Eng. 22/8; Thermometer 
or Ivory Scale 33/-. 

CONFECTIONARY THERMOMETER Eng. 14/8; Longer 19/8/-. 

MILK- IjXCTOMETER Eng. 5/14; Butryometer Eng. 8/8/-. 

DAIRY FLOATING THERMOMETER 7/4; Pipette 5/8/-. 

SOAP & CHEMICAI BEAUME HYDROMETER 0-70 Heavy 

Liquid 8/8; Light Liquid 7/4. t 

TANNING SOLUTION -BARKOMETER 0-80“,. Eng. 14/8/-. 

BAKER'S DOUGH THERMOMETER Eng. 20/8. 

REFRIGERATOR THERMOMETER Eng. 8/12; Oven Thermo 
meter 19/8/-, 

SAL1 NOME TER GLASS Eng. 19/8; Metal 59/-. 

CHEMICAL THERMOMETER Eng. C 110 5/3 ; 360 8/8/ ; 400 14/- ; 
500.44/-: F220 5/3; 400 8/8; 600 9/8 ; 800 18/8; 1000F 44/-. 

CHEMICAL THERMOMETER 50-100:1/5, 12/8; 0-50:1/5. 21/-; 
0-100:1/5, 29/-. 


; Ref. .\’< 7 , 104 $ 

LISTS on REQUEST 

“Laboratory” ZILL & CO B PRINCESS STREET, 

25941 (kstoblishad 1929) BOMBAY 2. 


Wkrn replying to iKt limi, mention that you hnve teen the tdvertlieinrm in Sdhmce and Culture. 
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SCIEn T IFIC INDIAN GLASS CD> 

6, CHURCH LAME • CALCUTTA 
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The Best Act 

MAKES THE BEST TO-&AY 

And the beet to-day ensures the best to-morrow. 
The best act in these days is to be protected 
by a Life Insurance Policy which ensures to- 
morrow's peace and happiness for those who 
are your dearest ones A Hindusthan Policy 
gives you additional security, because it is a 
Company of assured dependability and proved 
solvency. 

A COMPANY THAT SPEAKS IN TERMS OF CRORKS 

HINDUSTHAN 

Co-operative Insurance Society 

Limited 

Head Office : 

HINDUSTHAN BUILDINGS 
4, Chittaranjan Avenue i CALCUTTA 


FRESH STOCK 

of 

CHEMICALS & OTHER LABORATORY 
REQUISITES 

For 

Chemical & Pharmaceutical Works 
Sugar & Cement Factories 
Schools & Colleges 
Textile Mills & Dye Works 
Soap, Rubber & Oil Mills 
Hospitals & Doctors etc. 

• Latest price list from 

THE 

UNIQUE TRADING CORPORATION 

51-i3, NEW HANUMAN LANE, BOMBAY 2. 
Grama : ‘UNILAB’ 

a 





FINE CHEMICALS AND 
ANALYTICAL REAGENTS- 
FOR LABORATORY USE. 


THE CALCUTTA CHEMICAL CO., LTD. 

CALCUTTA 
• Abo at 

MADIAS i BOMBAY : DELHI : NAGPUR : JAMSHEDPUR ETC. , 


When replying to the advertise™, please mention that you have 


seen the advertisement in Science and Culture, 





Se ptember, >947- ♦' svii ' , Sciknce and Cm,TtntK 

TO-MORROWS INSTRUMENTS TO-DAY 

HUNTER EMULSORS 

For 

MIXING, EMULSIFYING 
AND HOMOGENISING 
Special Features : 

1 . It mixes while it emulsifies. 

2. It agitates while it homogenises. 

3. It can mix and circulate in batch or 
can be used on a continuous process. 

4. Emulsification carried by thorough 
agitation combined with pressure 
through orifice. 

STANDARD CAPACITIES :~ 

2, 5, 10, 25, 50 GALLONS. 

STANDARD MODEL: 

Container of copper tinned inside, 
Circulating Pipe, Valves, etc. made of 
gunmetal and copper tinned inside and 
outside. Rotors of special hardened 
steel. 

COMPLETE MOUNTED ON CAST IRON BASE PLATE, SUITABLE 
MOTOR WITH STARTER, PRESSURE GAUGE. 

Manufactured by: 

HUNTER MACHINE CO., LTD. 

NITSHILL, GLASGOW. 

Sole Distributors ' for India : 

RAJ-DER-KAR & C O. 

Grams: TECHLAB HORNBY ROAD, FORT, BOMBAY. Phone : 27304 

# 

When replying to t lie advertisers, please mention that yon have seen the advertisement in Science and Culture/ 



STAINLESS STEEL MODEL: 

Container, Circulating Pipe, Valves 
made of stainless steel ; Rotors of special 
hardened steel. 
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W. J. ALCOCK & CO. LTD 


Grant* s 
‘DECIBEL’ Cal. 


Phone : 

CAL. 2052 


7, HASTINGS STREET, 
CALCUTTA 

•Ovailable Stock. 

Type 102 S. OSCILLOGRAPH 

Manufactured by 

INTERNATIONAL TELEVISION CO. LTD., LONDON 

Price Rs. 1,750/- nett 

ALSO — 

Series 100 Precision MULTITEST METER 

Manufactured by 

MEASURING INSTRUMENTS (PULLIN) LTD., LONDON 

Price Rs. 225/- each nett 

Six D. C. Volf age Ranges 0/10 V; 0/25 V; 0/100 V; 0/250 V; 0/500 V; 

0/1000 V, all at 10,000 ohms/volt. 

Six A. C Voltage Ranges 0 / 10 V; 0/25 V; 0/100 V: 0/250 V; .0/500 V; 

0/1000 V, all at 10,000 ohms/ volt. 

One A. C. Current Range 0/ 1 no micro amps. 

Six D. C. Current Ranges O/IOO micro amps., 0/2.5 MA; 0/10 MA; 0/25 MAr 

0/100 MA; 0/500 MA. 

"Three Resistance Ranges 0/1 Megohm self-contained. 0/10 Megohm with ext. 

batterv and resistor. 


J 9 o o k If o u t O' t et e t A/ o 


ur 


Whert replying to the please mention that you have teen the udvertiaemeot in Science tad Culture. 
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HUGE STOCK 

FILTER PAPERS 

*Auailable at cheaper rates than manufacturers. 


1. Whatman No. 42, 12.5 cm. ... ••• ... 4/8/- pkt. 

2. „ No. 4. 9 cm. ••• ... ... 1/- 

3. J. Green Analytical Filter Paper diam. 12.5 cm. ... 3/2/- 

4. Agar Agar Filter Paper English 50 cm. * ... 10/- 

5. Filter Paper Hostlip or Green's English diam. 50 cm. ... 6/4/- , * 

12.5 cm. ... 2/4/- .. 


QUANTITY DISCOUNT UPTO Fll TY. PER CENT. 

ASK FOR FULL DETAILS FROM 



The Scientific Apparatus & Chemical Works Ltd. 

Civil Lines, AGRA. Branches : BOMBAY : DELHI 


Importers, Manufactures and Large Stockists of all kinds of 
CHEMICALS, SCIENTIFIC APPARATUS, CHARTS, SLIDES, MODEI.S 
AND OTHER LABORATORY REQUIREMENTS. 
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An Ordinary to a Super Sensitive 
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Warning ! 

Look to the above Registered Trade Mark 
on your Instrument you buy. 


The GENERAL MANUFACTURING CO. Fare's 
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need of the people of India. A 
country of vast dimensions, with a 
Urge population and a great variety 
of languages, India presents a problem 
which brooks no delay. 

The construction of schools in 
villages and towns, the provision of 
adequate lighting, the manufacture of 
paper, ink, pen and pencils, the 
printing of books, the establishment of 
scientific laboratories —t htte and 


many other activities are essential for 
the development of education. Here, 
as in all other spheres of reconstruct 
tion, Tsta Steel will play its part 


TATA STEEL 


HATM • RAILS • BEAMS • SHEETS • 
JOIST SI LINO • WHEEL TYRE AMD AXLES 
• HIOH CARBON STEELS ♦ SPECIAL ALLOY 
AND TOOL STEELS. 


THE TATA IKON \ STEEL CO., LTD. Hm 4 Olfte* : 102 A, CL** St«**t. Calcutta 
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AIDS TO RECOVERY 

£1 In hospitals and nursing homes all 

the year round the sick and the 
wounded are treated and nursed. 

To aid their rapid recovery, our 
rubber requisites are In service all 
^ over India. 

OUR PRODUCTS INCLUDE 

Rubber Cloth, Hot Water Bottles, 

. Ice Baft. Air Beds & Pillows. Air 

; "'N Rings h Cushions, Surgical Gloves it 

Aprons Etc, 

BENGAL WATERPROOF WORKSwoffl) 

MAKERS OF RURBER HOSPITAL REQUISITES,. 


Im CALCUTTA 


NAfiPUR 


•oytAjr ..j 
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fkimioopom It b «nd bhfta manufacture of pharmicauiicah and 
It ebo tellable lev general use in chemical and technical Ubacaierie* 
A rwi kk h in / ft, Bottltt md 21 Ik Drums. 


AETHER DISTILLED OVER SODIUM 

Tbit It ehemloiDy pore A other, free from aldehydes, peroxides Md 
other impurities. h b specially suitable where bm quality pure 
Aether b required lor special technioal ute or la analyticsl, retettoh 
end ch emi c al laboralorlea 

Aredehfe to l ft do t h t 


AETHER AN/ESTHETIC B. P. 

Thb b highly purified aad stabilised Aether bee bm aldehydes, 
peroxides aad other impurities. It comptiee with firitbh Phermecepoes 
tfeadasdt for Aneeetherio Aether tad b specially prepared for ute b 
h osp itals lor aneesthwic pm po ee t. 

Avadaftfe to / Ik ffottft* 
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OSCILLOGRAPH 


PHILOSCOP" UNIVERSAL 
MEASURING BRIDGE for r, dis- 
tance, capacities and self- 
inductances UNIVERSAL flFC 
TRONIC RAY OSCILLOGRAPH <or 
radio and audio frequencies 
H.F. SERVICE OSCILLATOR 
frequency range 100-6000 Vc^s 
AUDIO FREQUENCY OSCILLATOR 
frequency range 30-16000 c's 
ELECTRO DYNAMIC VIBRATION 
PICK UP for accurate measurement 


MEASURING BRIDGE 



H.F. SERVICE OSCILLATOR 

of mechanical vibrations. 
ELECTROMETRIC TITRATION 
APPARATUS a potentlomefnc 
apparatus for research chemists. 
MOISTURE METER for determining 
the moisture content of grain 




For complete details of your requirements 
please address your enquiries to 

PHILIPS ELECTRICAL CO (INOIA) LTD. 

MEASURING INSTRUMENTS D«pt. 

PHILIPS HOUSE, HEYSHAM Rd, CALCUTTA 20 


T , ,‘,! B V” V iT^ ONIC MEASURING"— a periodical dealing with the applications of electronic 
'measuring technique, will be sent free to those who are interested in receiving the same. 
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Research Is possible only when 
your Laboratory Is well equipped 
with most modren outfits and 
reliable reagents. We stock only 
quality goods and welcome your 
esteemed Enquiries. 


BENGAL INDUSTRIAL. 

& SCIENTIFIC WORM LTS 


35/1, VIVEKANANDA RjOAD, 

P.O. BEADON ST., CALCUTTA 
Phone j B.8. 5034 Cram: BISWORKS 


ORGANIC CHEMISTRY 

Rei'tsed ttud Enlarged Fourth Edition 
Bv 

P. B. Sarkar, D.Sc., F.N.I. 

Directo* iOffg.) <>/ Tt'ihnoiogitat Repeat th. 
Indian Central Jute Committee. 

First Published- -June, 1942. Fourth hditiMi 1948 

vi-4-578 Pages Cloth Bound R*. 7/. 

*‘I consider to !*• mi excellent ti ratine on the 
Mibjcct It has indeed removed a long-Mt wunt. M 

S. Hurt, D.Sc. (Loud.), 

Head of the Department of Chemistry, 
Delhi I'nivetsity. 


. ELEMENTARY 
PHYSICAL CHEMISTRY 

Ry 

S. R. Palit, D.Sc. 

Mli Edition Ri. 5/8. 

•‘This book cun be unhesitatingly recommended to 
any B Sc. Puss Course student M 

Stu | C. GHOSH. 


INTERMEDIATE PHYSICS 

By- 

Prof. N. N. Basu, M.Sc. 

Prof. J. Chatterjee, M.Sc. 

First Published 1936 Ninth Hdition — 1948 

Vol. I. General Phytic*, Heat Sc Light. 

x f 480 Pages. 202 Figs. R*. 5/. 

Vol. II. Sound, Magnetism Sc Electricity. 

VIII +522 Pages 461 Figs R*. 5/- 

The book billy covers the intermediate syllabus 
of Indian Universities. Profusely illustrated. Typical 
questions including those from university examination 
papers at the end of each chapter. Impositions lucid 
ami treatment exhaustive. Recommended an a text- 
l>ook. by several universities. 


A TEXT-BOOK OF 
INORGANIC CHEMISTRY 

(For Intermediate Student*) 

By 

P. K. Dutt, M.Sc. (Gold Medallut) 

Prof, of Chemistry, Asutosh College, Calcutta 
First published — Aug. 1944 2nd Edition, July, 1948. 

R*. 4/- 


H. Chatterjee & Co., Ltd. 

19, Shyama Charan De Street, 
CALCUTTA 
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Phone : 31 7« B.B. Grams : “NADIACHEM1” 

NADIA CHEMICAL WORKS LTD. 

C-44, 45 & 46, COLLEGE STREET MARKET, CALCUTTA 


JUST ARRIVED from ENGLAND -and AMERICA 

LARGE STOCKS 

of 

APPARATUS and CHEMICALS 

for^r 

Schools, Colleges, .Analytical and Research Laboratories 
Please send your enquiries to us 


PUT IT IN WRITING 

Because Paper Remembers What You Can Forget 

SAVE TIME — PREVENT ERRORS 

Get your Paper for writing & printing from : 

RSaghunafth Dutf <§< Sons 

“BHOLANATH DHAM” 

33-2, BEADON STREET, CALCUTTA 

PI.OB* i 8. B. 4175 Gram* » “NOVERAPER” 

BRANCHES: 

CALCUTTA s 20, Synagogue Street. DACCA s 31-1, Patuatuly Street. 
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| * MEASURE GLASSES of 2 drams, 1 ox., 

| 4 ox. and 8 or. cap. accurately calibrated 

• « and — 

jj AIL TYPES OF GRADUATED GLASSWARE 

| such as 

I MEASURING FLASKS, MEASURING CYLINDERS, BURETTES, PIPETTES 

| etc. etc. 
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I INDUSTRIAL & ENGINEERING APPARATUS CO. LTD. 
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ONE END EARTHED, ONE END FREE 

or 

CENTRE EARTHED, BOTH ENDS FREE. 

(Imported Kenotron Velvet 
Sk X-Ray tube*) 
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Ammetret, Voltmetree, Milli-amp. Milli- 
volt, Micro-amp. and Pointer 
Galvanometret. 

Moving Iron, Moving Coil & Hot Wire 
types. Portable and Panel Mounting. 


Works’. 8», KAl.IUHAT HI)., Lab. : 7, SIRDAR SANKAR RD. 

CALCUTTA 

Phone : South fHtttt (irnm : “RADONK” 


BACK ISSUES WANTED 

Vol. 1 Nos. 4 and 13 (September. 1035 and June, 1036) 

Vol. II Nos. 1 and 7 (July. 1036 and January. 1037) 

Vol. Til Nos. 1 and 10 (.Inly, 1037 and April, 1038) 

Vol. IV Nos. I and 0 (July, 1038 and March, 1030) 

Vol. VI Nos. 2, 7 and 8 (August, 1940, January and February, 1941) 
Vol. VI T Nos. 1, 7, and 8 (July. 1941, January and February, 1942) 

Vol. VTlf No. 8 (February, 1943) 

Vol. TX Nos. I, 2. 3. 4. 7. s and 0 (July. Aug.. Sept.. Oct,., Nov.. 1943. 

•Tan.. Fob., and March, 1944) 
Vol. X Nos. 1. 0. 7, S, 0 (duly and December, 1044. January, February, 

and March, 1945) 

Wl. XI No. 2, 3 (August and September, 1945) 

Vol. XI 1 No. 7 (January, 1947) 

The Science and Vulture Office is wilting to purcha.se the above copies. 
Kindly write to the Office at 02, Upper Circular Road. Calcutta. 
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j,uitant member of the cabinet. The Planning Com- 
an^ion should have sections or councils as we have 
called them dealing with all the activities of a modem 
State, industry, commerce, agriculture, finance, 
detence etc. . . but the activities of these councils 
V .mid l>e confined only to planning as defined heu, 
not to execution oi day to day routine. 

For effective planning on a nationwide scale, a 
r , mkI deal of scientific research and survey are to 
K carried out in different scientific establishments 
belonging to different ministries of the Governiuuit 
nr India. The present establishments ‘and their affilia- 
tion to the different ministries are shown in the chart 
v «ouie of these scientific establishments are of long 
standing, others are recent, and many new ones ate 
under contemplation. While in most cases it tiuv 
.not be necessary to interfere with the functions of 
these scientific establishments, and their affiliation to 
the existing Ministries, it is desirable that their 
activities should be known fully to the National 
Planning Commission, their works are co-ordinated, 
and the progress of the plans entrusted to their cart- 
are supervised bv the same body. In the present 
make-up of the Government of India, thare is no- 
organisation to look after these functions. We 
suggest that these functions should he assigned to 
the National Planning Commission which as far as 
scientific establishments are concerned should dis- 
charge this task through one of its Councils, — to he 
called the Rational Research Council or Rational 
Counicl of Science This should be composed of 

(1) A Chairman and a Vice-chairman with a 
proper secretariat. Noth should be distin- 
guished scientists and the Chairman should 
be a full member of the National Planning 
Cont mission. 

(2) The scientific executive heads of the various 
scientific establishments and of the more im- 
portant surveys shown in the chart will he 
ex-officio members of the N. R. C. Provi- 
sion should be kept for alternate members 
from each establishment, who should take 
the position in the N. R. C. when theMiead 
of the establishment is not available. 

(A) A few members, having scientific ami 
technical qualification may be nominated 1>v 
the Prime Minister, the N. P, Commission, 
or the Cabinet. 

As shown in the schematic chart, although the 
departmental members who are respective heads of 
their establishments will remain under the admini- 
strative control of the Ministry concerned, the Chair- 
man of the National Research Council will have full 
authority to ask for records and reporta either on the 
j ‘reparation of plans or on their execution. This will 


fix responsibility and will also avoid unnecessary 
administrative difficulties and redtapism. 

Mkthod oi» Work 

/The task of the preparation of the individual 
plans will remain with the relevant scientific esta- 
blishments, but the National Research Council will 
have to scrutinise and make these plans into one 
integrated whole This will avoid duplication and 
will also keep the N. I*. Commission informed of 
the scientific work going in all departments. 

( >nce the plans are accepted the execution of the 
plans will 1>e the legitimate* function of the relevant 
establishment under the powers relegated to it, by 
the Ministry concerned . Hut the National Research 
Council sluxtld be invested with the authority of 
finding out whether the plans that have been approved 
Hrc being properly executed and in this respect it will 
exercise a supervision on the fulfilment of the plans 
by wav of seasonal reviewing of the progress of the 
plans and make modifications and suggest to the 
department means for their speedier execution. 

Such an organization which should have access 
to the relevant records, and documents of all the 
departments will also be helpful in ensuring the co- 
operation of all the departments in the execution of 
plans which is of fundamental importance in inte- 
grated development. The Chairman of the National 
Research Council through the National Planning 
Commission will thus be vertically linked up to the 
Cabinet and keep it fully informed about the progress 
of the plans. Vertically down he will be linked up 
with the work going on in all the scientific establish- 
ments of the country. Horizontally he will be linked 
up to the other eo-latertil Councils of the N. P. Com- 
mission on finance, commerce, labour, defence etc. 

With regard to the distribution of the sectional 
establishments which cover interdepartmental boun- 
daries the National Research Coiyicil may make re- 
commendation to the Cabinet for decisions. As an 
instance, the question whether Road Research should 
be under the control of the Ministry of Transport or 
under the Council of .Scientific and , Industrial 
Research should he decided by the National Research 
Council and its recommendation will be passed on to 
the Cabinet for final promulgation of administrative' 
order. The National Research Council bty itself will 
not have the authority to shift one establishment 
from one department to another, 

It may be argued that the composition of the 
National Research Council has excluded indus* 
trialists, public men, etc. The experience of the last 
few years of having non-scientific members oh im* 
portant scientific councils has led to such a proposed ; 
because it is felt that in matters of scientific research 
it is too much to expect that the industrialists will 





SCIKNCF AND CtXTDRK 


VoJ. 13, No. 4 


take much intelligent intend, However, n. system 
of liaison which w ill keep the National Research 
Council fully informeil oi the rcijtiiri merits »»f the 
Industry, IMvnrc, eft*., can lie maintained through 
tile different Council* of the X I'. CotnnmMoii, and 
its Statistical Department. 

M MM A It \ 

According to our scheme, the National Kese.uch 
Council will hv composed of 

(1) A whole time Chairman and Vice Chairman 
who should he distinguished -icivntists The 
Chairman should he a number o| the 
National Fktmmig Commission representing 
'Scientific Reseat eh' on that . The Vice- 
chairman v\ ill he the alternate member . The 
duty of the Chairman and his stall would 
he to study continuously the research acti- 
vities of at) the scientific establishments and 
otgnnisntious, scrutinise their plans, and 
effect coordination b\ means of periodic con- 
ferences and consultations The conclusions 
should he submitted to the Cabinet through 
the National Planning Commission 

[ 2 ) The executive heads of the AKrieultur.il 
Research Council (A K. C ). the Medi- 
cal Research Council (M. R C.) f Council 
of Scientific and Industrial Research 
(C. S. I. R ), Chairman of the t r nivctsitics 
(•rant* Council (t ; . 11. Cd. Clmirmau of the 
Technical Power Hoard (T P H.}, Chairman 
of the Central Initiation, NaviKatiou and 
Water wavs Committee, Clmf Scientific 
officers of All India 'Radio, of Post**, Tele- 
graphs, Telephones, Chief Scientific ( Mlicer 
of the Defence Ministry (Master tiemrut of 
Ordnance). In every case provision shouUl 
he kept for alternate members icptcsiutmg 
the departments. 

(A) Three or four representative* of the National 
Institute of Sciences representing funda- 
mental research, heads of important stiuitt- 
tic surveys like Meteorology, Geology, and 
Trigonometric survey It is necessary that 
thev should be all scientist#. An alternate 
tmflnber should be nominated from each 
constituent body who would automatically 
take the place of the regular member, when 
the latter is not available for discussion or 
conraltaticn. 

\l) A number of members nominated by the 
Premier* or the National Planning Com- 
mission from amongst the distinguished 
scientists of the country. 


Addendum : 

PkoI*OSK 1> XlSW iN.sriTfTKS of Kkskarch 

lu the above chart of the scientific organic- 
lion it has not been possible to collect information 
on any scientific units iti the Posts and Telegraphs 
Department (there are workshops, which during the 
war, supplied useful accessories in Aliporc, Calcutta 
ami in Juhbulporc; and in Transport Department 
(work of standardization units m the Railways 
is yet to be organized on a scientific basis). We 
would welcome* information on the work done and 
the scope and possibilities in these two services. 
About the Defence service, the veil of secrecy hangs 
very heavily, but we sup]>osc the Department (now' 
the Mmistrv) does not possess a .sufficient scientific 
personnel for carrying on original works. The follow-, 
mg note gives a sketch of the nucleus of scientific 
organisations for defence. Besides the national labo- 
ratories already established or under contemplation 
as noted in the chart, the Indian Scientific Mission 
that visited the Cmted Kingdom, the I’nited States 
of America and Canada dm mg the winter of 1944-45, 
has ret oiiuncndcd the establishment of the following 
lalmi atones oil a national scale : 

1 IiMttuO of Food Te«hnolog\, 

2 <hW ami Paint*? Institute, 

3 Industrial Kerim ntatimi Inclinin', 

4 Hits trn-iiu lineal Institute, 

CVntrul Geopin sical InMitute, 

0 Po\u r Technology li'Mitnte (<»iU’ has l>een cstah* 

hitched at the Institute of Science, Iking a lore), 

7 .Meteorological R< search Institute, 

5 Institute for the Design of Industrial Plants and 

Fabrication of Pilot Plants, 

!* National Institute for Medttal Rescan h, 

fit luditstual H>gicm* Research Institute 

No plans for au> of these Institutes have yet 
been evolved, 

NfCI.Kt\s OF ScihNTIFIC ( I KG ANIMATION FOR DtiFKNCti 

Thk M.G.O. (Master General of Ordnance) has 
a number of production factories and testing labora- 
tories under his control. The production factories 
are : * 

1 thin and Shell Factory , CnsMporc {Calcutta), 

2 Uiffe Fncturv, Ishapore (Calcutta), 

3 The Mathematical Instrument Office (Calcutta).* 

(This was originally under the Survey of India, 
then during tile war under the Defence Depart- 
ment, and an there was an unwise step in re- 
trenchment in this trained and .skilled unit, sug- 
gestion has now been made to transfer it to 
the C. 8. 1. K.), * 

4. Gun Carriage Factory (Jubbtilpore), 

5. Inspectorate of Explosives (Kirkee, Poona), 

6. Cordite Factory (Aravnnkadu, Nilgiria), 

7. Inspectorate of Stores and Clothing- Ordnaiufe Re- 

search Labdratory (Cawnpore). 

Saddling and Harness Factory (Shall jahanpur). 
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The Cawuporc Laboratory only lias beeu engage 1 
01 wide range of testing, and was established during 
<?ic war* 

There appear to be no production factories for 
t:.ival or air anus (a small unit of about 150 men 
i;. lined in air-craft testing instruments has been dis~ 
Glided from MJ.O. and reports say that they have 
1 >i eit absorbed by a commercial air service orgaui/a 
turn). The Hindusthan Aircraft Factory at Bangalore 
-ct up during the War as an assembly and repair 
-hop for aircrafts has its present status undefined aud 
,k future is uncertain. 

To our knowledge, India had ucvtt any perma- 
nent research laboratory for any of the three arms <»t 
tkteiice, Army, N 7 avy or Air, as in the U. K,, rn 
other foreign countries, In Kngland research labor a 
toiies have formed from old times permanent esta 
MiMunenN of the Admiralty, the Army, and the Air 
Ministry. During World Whir 11, the labours of ,i 
huge army of physicists, chemists, technicians and 
biologists were mobilized for assisting in the devising 
ot new weapons of offence and defence. The follow- 
ing note is quoted from the Report of the Indian 
Scientific Mission (1944-45) submitted to the Oovcrn 
iqent of India. It reveals the nature of M.*ientifi< 
'•rguni/atiou that Defence services developed. 

"One of tin* tvseareli Inljoratorirs umlcr Radio Roan! 
•undrr tin* aegis <4 Miimtiv «>f Aircraft Production^- Ov 
!'. Uioiuniuniration Reseaich K-tnhlishmviit under Dr A. P 
R«i\\i* was visited by two of the* mciill>ers of the Indiaii 
s< u utific Mission (I944-4S). Fundaim-ntsil investigations 
n tadnr at a wrv high level were living conducted thee- 


A sort of radar university liml grown np here umlnr the 
leadership , of Dr J..A. Katvlitfe (Cambridge) uml Df U 
Huxley (Nottingham) for imparting radar training, *SynUuv 
tie Radar Trainers’ had hecit dc\ised which had saved 
the U, A. F. 50 million sterling worth of aviation spirit. 
It was here also that the visitors were first intnxlueud 
to M»uie of the mysteries ot the rmlar, such aa JM\L, 
I.F.F., etc. Mention should aUo he iitmle in tins connee- 
tiun of the visit to the K. id.tr Resent ch and Development 
Kstahlislmient in ih.nge of In (tough under the Ministry 
of Supply. Tills oig.mi/aiion is coiict rued mainly with 
development of ntdar equipment *. At a lattr date the 
Mission, through the oMitlcw of tiennal Sir Frederick 
Pile, had the opportunity of visiting one of the Coastal 
Defence Station* where radar* were being employed to 
locale and bring under lire V-l ftonih* 

41 It m's interesting to note that the tc search workers, 
particularly tin *>c engaged in de veloping new d;*vtces and 
techniques wore mostly academic nun with experience in 
fundamental rr.seaicfi \s an inslam e m |>oinf, mention 
may he made qi the development, by a hand of research 
workers in the Cmversiiy of lituninghum, of the special 
type of magnet i <>n lot generation of centimetre waves of 
high power. The use of centimetre waves has made poa* 
sible many of the i evolutionary d<*veIopnu*»its in the radar 
technique.*'* 

The Telccoiumutiication Research Kstablishment 
(T. R. li.) at Malvern, where most of the original 
research on Radar (Radio detection of hostile aircraft) 
was done, employed at one time nearly 700 physicists 
and engineers besides other skilled and unskilled 
workers. 

* The story of thr development <4 radar and the British 
contribution to it appeared in the statement of Sir Stafford 
Crippa at a conference held at the Ministry of Information 
oil August 14 , 1945 . 
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{ p ; all the techniques that are proposed for the 
future activities of the world, aviation is bound 
to play a very important part. No doubt some of 
t lie possibilities of aviation, such as for transport, 
postal service, rapid liaison, etc., are already well 
known, yet there arc many others which, in the near 
future, must tie explored in all their aspects. For 
instance, aviation will be of immense help in work- 
in)? out topographical plans and geological maps ami 
also in the exploitation of mineral wealth that may 
be situated far away from the metropolis, lost in 
deserts, in mountainous regions or in deep forests. 
Aviation will help to discover them, to connect them 
with the civilized world and to transport the materials 
dug out. It is no longer a matter of wild fancy ; the 
foundations for such work have already been laid 
and some striking achievements have already shown 
the advantages of the applications of aviation. 

2 


In the year 1936, in the Hawaii island, the vol- 
cano Maura Loa burst forth into eruption. The hot 
liquid lava flew through some narrow tunnels of 
hardened lava which prevented the flow from cooling 
down. Some bombs properly dropped from the air 
smashed the vaults of these tunnels. A general cool- 
ing followed and arrested further flow of the lava. 

This is one of the numerous examples of the use 
of bombardment from the air for peaceful ends. The., 
bombing of storm clouds for fighting against hail- 
storm, or the utilization of aeroplanes or helicopters 
for large scale treatment of forests or of orchards 
against insect pests may also be recalled in this con- 
nection . 

Some time ago, aviation lent considerable help 
to the exploitation of gold mines of the province of 
Cotabatnbas (Apuriniac) at Pern. These mines are 
situated in mountainous regions, 150 km. south-west 
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of Cuauo, in a site almost macccvoblc at an altitude 
of 5,8U0 m. The nearest railway* line pa^sc^ at a 
distance of 110 km. from the min*-* and is separated 
by a mountain which could only be crossed by con- 
voys of f sorter n accompanied by lamas and mules 
These t*x>k at least fourteen hour* to rmnpktc the 
journey and earned a maximum load of 150 kg 
They were replaced by two aeroplanes t a pa Me of 
carrying a load of two tons and crossing the moun- 
tain within an hour. Thus aviation provides the ideal 
means of transport and liaison between the centres 
of civilization and the regions ol mineral exploitation 
hidden in mount, inous or deceit tracts almost in- 
accessible by terrestrial routes 

Aviation at thk skkvkh <»« iiik ma *,g mhi.k, 

( JtfOlAXll.HT \Nh Till'. AkVIl \ki >r,<x;is'r 

* 

Aviation is rcm.ukubh helpiid in traung gvo- 
graphical or gtologieal map. and in prospecting 
mines. The (dan of an> regnm i an be ol named with 
the help of vertical photography born the air ; while 
the differences of relief ate brought out bv wide range 
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l»y a pocket t»f naphtha. 1 

stercopholograpln and can be measured by stereo- 
photogrammeti y . Further, trained and competent 
observer* can derive much useful information regard- 
ing the nature of the ground below simply by an 
examination of the forms and colour^ directly from 
at! aeroplane. This is not all. It has lx*en established 
recently that some known relations exist between the 
qature of certain types of terrain and the nature and 
intensity of the vegetation that covers them. The 


differences of colour obtained on special types of 
plates enable one to draw' very iiuiwrtant conclusion^ 
in this held . 

No doubt, the service thus rendered by an 
aeroplane cannot entirely take the place of field work 
of topographers as well as of geologists. But it simpli- 
fies the work by helping them to determine the first 
outlines of the whole problem ; and in particular it 
enables them to discover things which cannot bi 
suspected from the ground. It is in this way that 
it has been possible to discover the ruins of an ancient 
city hidden under the sands of a desert which could 
not be detected by direct observation. In 1925, R. IN 
l’oidcbard had already discovered in this way sonu 
vestiges of Roman construction in Svria. 

In Madagascar, aviation has been utilized either 
for completing the plans of ground surveys or for 
surveying regions of which to|M>graplueal maps hardh 
existed or, last of all, for, what is of special interest 
to u-,, tire exploration of inaccessible regions. Sonic 
remark ddc results have in this wav been obtained 
by the examination »»f vegetation or by direct obser- 
vation of rocks loir instance, photographs nuuk 
during the aerial survev of the mountainous mass <»t 
Ankaiaba revealed the details of the laeustral bashi*. 
ranged therein. 

Mvui in Fiance, aerial photography had alreadx 
been used tot constructing geological maps specialh 
id mountamous muntries, and for sketching e\ca\a 
tioris and terrestrial iricgularit ies. In practice, this 
is g* net ill v done on scale of 1 in 20,000 while foi 
large structures, such as barrages, a scale of l in 
2,0f>0 oi 1 in 5,000 i . used. In other eountnes, how 
ever, aciial photngiaphv has been employed more 
extensively The example of Canada is particularly 
instructive , drawings made here at au altitude of 
1,000 metres and at a speed of 200 ‘km. per hour 
enabled geological maps to be mady at a cost of only 
50 francs per square kilometer. In the year 19A5, the 
geological exploration of Middleton island in the 
Oitlf of Alaska was also made possible with the help 
o £ aviation. 

It may be noted in this connection, that Mi 
Marcel (•riaulc, the explorer of the dark continent, 
extensively employed aeroplanes for his ethnographi- 
cal researches with great profit. In the last National 
Congress of Aviation in which he presided over the 
section on “Applications of Aviation in Scientific 
Researches", he was able to co-ordinate the plaus of 
geographers, archaeologists and ethnograpliists, atl 
full of hojre in these new methods. At a recent 
exhibitimf held on the occasion of tile 9th Con- 
gress of Photography* attention was drawn to this 
technique by the display of stereoscopic panoramas 
and of special colour films made for disclosing camou- 
flages. 
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Avution~~the Prospector op Minks 

In order to carry on in a rational, way the search 
h tt minerals hidden under the earth it is necessary 
first of all to prepare geographical aud geological 
i.JaiiN of the regions that are to be prospected, Wc 
have seen how aviation helps in this sphere. Tin* 
first exj>erimei!ts have confirmed that for the explore 
non of minerals, aerial study » besides its rapidity, is 
substantially economical in view of its various other 
advantages such as suitability for prospecting vast 
•tretches of laud inaccessible by other means, eliimu.i 
ta»ii of certain toj^ographical and geological surfaci 
» fleets, jHissibilitv of the application of other special 
L'chniques such as infra-red photography or gravi 
metric, magnetic and sometimes even clcctrit al 
I’lcthcnN of prospecting. 

The discovery of beds of pitch blend at Kclro 
Mav in North Western Canada neatly in the ntetu 
t sgrmi was made with the help of aviation. Not vnh 
fn.it, aviation also facilitated the exploitation of tin* 
• » an ce by pmvuliug an easy means of transport o! 
tire minerals collected on the spot at a distance o| 
M.000 km. from tin* nearest tail way ami svparaU-d 
!•? regions neees-.ibk* only with groat difficftltv vi.> 
s i o-.ti i.il routes. Thix discovery made Canada tin- 
’ iivvst producer of radium, a place so long contended 
1 *\ the l’. S. A., Belgian Congo, Bohemia, ami 
Australia. 

Besides radium, the place contains ettormou* 
di posits of Ci aiiium, which were utilized fot the 
'i.mufaeture of the atom lioml), and for the researches 
.iding to it. 

It is with the help of aviation again that re- 
searches on precious minerals have been extended to 
tin North of Canada (coasts of Hudson Bay, regions 
"f Flin-Flon aud .Sherritt ( Gordon at Manitoba). Wi 
may also recall in this connection the researches 
carried out in South Africa since 1935 by the Aircraft 
Operating Co., of Africa and the Applied Geophysics 
I dd., of London, that led to the discovery of new 
mmeraf zones, thanks to the gravimetric, magneto- 
metric, seismic and electrical methods of investiga- 
tion. The study of the gold fields of Barberton, the 
most ancient known place of this region, lias proved 
'hat the tectonic is generally evident on the aerial 
photographs and that prospecting by this method is 
very promising. No doubt, it is in the exploration 
of precious metals only that aviation has been utilized 
up till now. There are other elements, however, 
which will become as precious as gold in the near 
future and will require the same methods of research 
mid rapid transportation ; such are elements of 
special importance present in minufc traces in the 
abundant metals (e.g., vanadium, niobium), rare 
metals like caesium, gallium and precious stones, etc. 


Th* ‘ • DOODWCBtJG” - DKTKCTOR OK SuBMARINKS, 
Iron and Prtroi, 

Among the different techniques suitable for 
application in aerial piosjiecting, wc have mentioned 
the magnetic method. The latest apparatus used for 
prospecting by this method is the airborne magneto- 
meter known in Knglaml and iu America by M.A.I), 
(Magnetic Aiibome Detector) or Doodlebug. Deve- 
loped befote the war tot prospecting minerals this 
apparatus has bien employed by the joint efforts of 
the Naval Ordnance Laboratory ol the I'.S.A. and 
the Bell Telephone Laboratoiies fm the detection of 
submerged enclitic-. It gave good account of itself 
as it helped in destroying at least three submarines 
iit tile straits of Gibraltei anil perhaps iiiuuy othefs. 
It was employed m conjunction with the Kktrobomb, 
another wcaprtn utilized by tin* Allies for lighting 
tiom the air against subuiai ines. As tegards the 
object for which it was lust developed, -ids., search 
for petrol and other minerals, mote than UXl.OOO sq. 
km. of land in the l'. S. A. and in Alaska has 
already been surveyed with this device. 

'fugged at a distance from the aeroplane in order 
to eliminate the effects of magnetic materials and 
electric currents inside the plane, this apparatus eon« 
sists mainly of some stabilizing mechanisms which 
enable it to keep in a fixed direction, independent 
of tin* movements of the plane and the surrounding 
air, and carries an instrument sensitive to minute 
variations of the intensity «>| the magnetic field. -The 
indication of this instillment is transmitted to a re- 
cording apparatus installed on board the plane. Tt 
is interesting to note here that the M.A.l). is 
thousand times more sensitive than the picwnr magne- 
tometers. 

It is well known that if iron ores are present 
inside the eat ill’s sin face, large pcrturbktiona occur 
in the distribution of the lines of force of the 
terrestrial magnetic field ; mm-magnetic materials, 
such as petrol, cm the other hand, cannot produce 
such perturbations by themselves. *lt happens, how- 
ever, that a pocket of naphtha is often associated 
with a swelling, of the lower layers of the earth which 
are more ferromagnetic than the surface layers. This 
results in a modification of the terrestrial magnetic 
lines of force. Thus the maxima occurring in the 
curves recording the intensity of the terrestrial mag- 
netic field usually correspond to the presence under 
the earth either of iron ores or ‘vaults’ containing a 
store of naphtha. 

Of course, there are many difficulties which shall 
have to be solved before prospecting from the air can 
l>e used as a jiCrfect method. But from the examples 
given alwve it is evident that efforts in this direction 
should be encouraged. The creation of the “Bureau 
Aeronautique de la Recherche Scientifique" is % 
hopeful mark of new evolution in this. line. 
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£3()LIT1CAI< freedom is, by itself, a great boon, 

but our dreams would come true only when it 
heralds social emancipation of the teeming millions. 
Its advent should mean enjoyment of better health, 
greater prosperity, cultural advancement and happi- 
ness for the common men. Political freedom cannot 
stand alone, cither freedom from wants follows soon 
or we lose our Mewly gained independence as well. 
We must work for it, we must plan for it. There has 
been some planning lmt most of it relates to big 
all-India schemes. There is surely a "field for plan- 
ning at the all-India level but it should be restricted 
to such schemes as ate of common interest to the 
country as a whole or which can be worked efficiently 
on all-India ba.us only. They should constitute the 
nui- point and not the beginning of the National Plan 
which must be an organic growth with its roots in 
the ultimate peripheral units the villages. 

Much has been done to uplift village communi- 
ties by our leaders but there is one aspect of it which 
needs emphasis namely the scientific aspect. 

Whether vve like it or not, we cannot ignore the 
current of historical events which constantly creates 
new situations from which we can not isolate our- 
selves except at the lisk of stagnation m side-pool, 
where we must rot and decay. The torch of modern 
knowledge must enlighten the innermost recesses of 
of our vast countty, if leal prog less is to he made m 
a short time. 

So far the scientific talent of the country has 
mainly interested itself in dealing w ith big industrial 
schemes, exploitation of power ami important mineral 
resources and cultural development at high level. 
The rural problefti is a challenge to science. We must 
take up the challenge with the bed-rock of belief that 
by isolating problems and subjecting them to scientific 
research we can and must solve them. 

The rural problem is equally a challenge to the 
Government. While functions of a modern State are 
no longer confined to the maintenance of internal 
peace and defence against external aggression, the 
old structure remains. We earnestly lu>i>e that the 
machine of Government wall undergo radical change. 
Administrators have so fat dominated over scientific 
and technical men, while only the latter can deliver 
goods. What is the result? The* goods are not 
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delivered. People have accused the Government for 
all acts of commission and omission. The admini- 
strator has blamed the people for non -cooperation. 
His argument has been that people being conserva- 
tive, illiterate, ignorant, apathetic and poor he has 
no other way but to force the reforms on them, in 
the hope, that in time they will recognise the good 
done to them and the reforms will become acceptable 
Whatever else it might imply it means this that a 
paid army of workers must be maintained to do the 
work and to supervise it, which can and should be 
done by people as ordinary routine. 

The people and the Government have been like 
partners in a failing concern, one blaming the other 
for the loss. The old order must change and give 
place to new. It calls for audacious thinking 
Nothing short of a social revolution is indicated. The 
scicntiV must come to his own, lie must be invited to 
assume responsibilities. 

It is not om pm pose to present a National Plan 
for \illage uplift, for, we believe, no such plan cau 
be fm ululated at the present time. It must be evolved 
cent! ipetally, intcigrating, as it develops, the local 
plans best suited to the constituent units. We should, 
therefore, confine ourselves to the discussion of the 
essential in^tnUents of national planning. 

As scientists \u- must know where exactly do 
we stand to-day ? What ate our assets and what are 
out liabilities? What causal factors are operating and 
with what foiee? This involves a systematic stiuh 
of man, society and envitomneut. Then in turn cotm 
planning, organisation, execution hud finally assess- 
ment and review. Pacts first, inferences afterwards, 
action last This is the way of science. Why should 
we not apply the scientific method to village uplift 
with the same icasonable prospects of success as in 
other fields? Nobody suggests, that things should 
wait till the surveys are completed. We should, by 
all means, carry on as best as we can but we are con- 
cerned here with planning. In this connection 
we may quote a sentence from Sir George Schuster’s 
“India and Democracy”. He says. “A plan cannot 
be made a priori ; the experimental method is needed, 
and the organisation of social service calls for re- 
search no less thorough or critical thaij is found in 
a scientific laboratory”. He urges the Indian states- 
men to seriously study the Rejiort of Lord Haldane's 
Committee on the Machinery of Government. It says 
‘‘turning next to the formulation of policy, we have 
come to the conclusion, after surveying what came 
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•nfutc us, that in the sphere of civil government the 
,1utv of investigation and thought, as preliminary to 
action, might with great advantage he more definitely 
it-cognised. It appears to us that adequate provision 
’,ias not been made in the past for the organised acqui- 
sition of facts and informations, and for the syste- 
matic application of thought, as preliminary to tin 
-etllement of policy and its subsequent administia 
Again, "we have conic to the conclusion that 
Ihc business of the executive government geneialh 
lias been seriously embarrassed from the incomplete 
a] •plication to it of similar methods. . . The Com 
miltee urges strongly "that in all Departments bettci 
j iovision should be made for enquiry, research, ami 
u. flection before policy is defined and put inti- 
operation,” 

Those of us who have worked in rural areas know 
: u 1 1 y well that conditions vary greafly from place 
to place. Tlu-y vary as regards the mail, the society 
:.nd the environment and consequently as regards*tlu- 
ptnhlcms. No general plan will suit all parts of a 
Luge territory equally well, besides there will be time 
variations. T'bis leads us to the inescapable eonelu- 
Mon that surveys of representative areas must be 
tarried out from time to time. To be useful, Jllicicnt 
and economical, these surveys must be integrated, that 
- to say, the study must include all aspects of man, 
-'•uetv and environment. We need two types of 
Miiveys, namely, (ll Detailed sample surveys of u- 
pit sentative units of different sizes, (2) Brief stnveys 
Inch would be complete induction of each small 
• ••mpaet community unit such as a village, lloth 
’ \ pcs ot surveys must be designed and interpreted 
teams of experts representing all fields of aetivi 
tits. The former will present an integrated picture 
“f fair sized communities, bring out casual factors, 
•uul their relative significance, crystallize problems, 
indicate piiorities and point the wav towards reme- 
dial measures. Tflev should also scive as base-lines 
from which progress may be measured. A special 
-‘•i vice must be organised to conduct these surveys 
and analyse the data. The second type of surveys 
should be organised by polyteehnical village agents, 
about whom we shall say a few words later, and con- 
ducted by local volunteers. These surveys should 
provide deeper appreciation of the circumstances of 
individuals and families, of the liabilities and assets 
of the village as a whole and of its problems. These 
• surveys should be repeated at suitable intervals. This 
then is the first ingredient of social planning. 

The second ingredient in the evolution of 
national planning is to get across to the people the 
essential results of the surveys. It is wrong to sup- 
l*ose that the average villager is incapable of under- 
standing what these results signify. The subject 
matter is of the greatest interest to him. If only the 
presentation is suitable to his way of looking at things 


he will grasp than as well as anybody else particu- 
larly the results derived from the second type of 
survey in which he has actively participated and 
which have n greater ring of intimacy. In any case 
this step is as essential as any for the successful deve- 
lopment and execution of a progressive national plan. 
To ignore the would-be benefeeiary is to play the 
Hamlet without the Prince, 

We have pleaded for integrated surveys. The 
>ame principles -hould be followed not only in the 
evolution of the national plan but also in its execu- 
tion. Much stress lias been laid recently on inter- 
departmental co-ordination, but co-ordination is not 
enough, it is perhaps uot always possible, what we 
want is integration - a combined effort. Looked At 
from tlie common man’s point of view, he is interested 
not in hyper hypo activity of this or that depart- 
ment, he is only concerned with the amelioration of 
his condition. At present lie is bewildered by, if 
not suspicious of, the one sided propaganda which 
departmental agents impose upon him. He often 
finds it wholly unrelated to the realities of his situa- 
tion. Like anybody else lie wants first things first. 
He would very much appreciate an agency which 
will help him to get ovei his difficulties rather than 
a service which would worry him with things that 
can wait but which arc being pressed simply because 
a particular departmental head happens to be extra 
active. It is, therefore, necessary that the village folk 
should have the service- of a poly-technical agent 
who lives amongst them and who lias no depart- 
mental bias but is motivated by the needs of the 
people he serves. It would be his business to stimu- 
late atul canalize their desire for better health, more 
wealth, liner eultuie and social emancipation, to 
organise them into an effective business corporation, 
to serve as their general business manager, to pro- 
perly understand the local problems and to interpret 
the same to and secure the help of technical per- 
sonnel for their solution. As a matter of fact there 
should be two poly-technical friend* in a village, a 
man and a woman who would work in their respective 
spheres. They should be backed by a j>olytechnical 
board of experts and a set of institutions located at 
the smallest peripheral unit, in which all the fields 
of activities are represented according to local needs. 
While these experts would man their respective insti- 
tutions, there should he no departmental rivalries 
because they must own joint responsibility. Their 
primary loyalty must be towards the satisfaction of 
the local needs and not to the individual departments. 
They should work as a team in the solution of the 
problem of the anit as a whole and of the constituent 
villages. Polyteehnical lroards and institutions with 
similar functions should be provided for bigger terri- 
torial units — such as a subdivision, a district, etc. an<> 
finally for the national unit. As the sizejof the terri- 
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turtftl unit increase* so also will* the complexity of 
the problems and correspondingly the sco{»e of the 
IKriytechnical Imards and of the institutions The 
exfierts of the i*)lvtechmcal lioards at higher levels 
will assist amt stiprtvisc the work of their functional 
counterparts in the smaller units without interfering 
with the unity of pur|»oM* and collaboration between 
the colleagues of the vubsdiary polv technical boards. 

Such u machinery will prove not only cheaper 
and more chicicnt but also more acc eptable to the 
< oimmimtics whom it designed to serve It will 
do avvav with the wasteful efforts which tin* various 
department', working in water tight compartments, 
make at prcsciri. Specialists \ ill be able to make 
more fruitful contacts with tin* rural population 
giving better and moic effective* '-el vi<e and acquiring 
a mote realistic knowledge in then lespectivr fields. 
We call this, tin* thud ingredient of national planning. 

We have* i aid that people* and the fiovuimunt 
have hitherto been like two partners in a failing 
concern, each trying to shift the blame on the othu . 
With whom should the responsibility ultimately rcM ? 

With all the people who inhabit the country, 
it is fot all of us to contribute towaids the individual 
and common good according to out utmost capacities 
and irt the specific fields oi activities ill which we 
can piohtahlv do o. The people and tin* tlovern- 
meut should coalesce into one party, < •overnnient 
being merely the organ for the self-expression and 
planned endeavour of tin* community. Hm\ may 
this come about. This leads u> to the fourth ingre- 
dient of planning. 

We can put our hearts and our best effort into 
the struggle only when we arc given an opportunity 
to think and to have out say in matters that concern 
us, with a fair chance of being heard. We, therefore, 
should have decentralisation aiul an intelligent and 
disciplined democracy, not a blind democracy. Let us 
explain. We have said that everybody must have a 
say, but can all ^f .us have equal say in all matters, as 
universal vote implies? That is not so. This is where 
we go fundamentally wrong for it is plain as day 
light that most of us are not qualified to hold opinions 
on most matters and anyway we have no chance of 
being heard. In blind democracy it is an irresponsible 
franchise. Constituencies are big and individual vote 
is merely a drop in the ocean. We exercise our 
franchise and yet vast majority of us have no opinion 
of our own. I’ ruler the circumstances our votes carry 
little value in our own minds. No wonder then that 
external influences sway our votes. Hither we don't 
care to exercise them or we do so according to induce- 
ment, pressure or vogue. While theoretically the 
successful candidate derives his sanction and authority 
•from our votes, we have little ] tower to influence his 
actual behaviour in respect of matters that concern 


us. What is the remedy ? Under intelligent and disci- 
plined democracy, provision would be made for in- 
telligent appreciation of problems by the people a- 
demonstrated by objective studies. Again the consul- 
tation would be realistic and effective, which onlv 
maximum decentralisation can achieve. 

With decentralisation the sense of neighbour! i 
ness develops and with it the assurance that one 
not crying in the wilderness. Thus one begins to own 
responsibility and participate in common activities 
with a sense of realism, sharing with others success 
and failure, loss and gain, pleasure and pain. Thus 
much of the t»otential force, now' pent up in common 
man, would be released and applied to good purpose 

While each man should haw the fullest oppoi 
timities for self expression, his activities should Ik 
conducive to the common good of the family and ot 
the i omiminity. Likewise, each village while enjoy 
iiig maximum fieedom, choosing its own priorita 
and leading Us own life should fit in, in a larger unit, 
that is to say with a group of villages such as a l ? nion 
in Mengal. This as a unit will have a new set o; 
common problems, common assets ami common liabi 
litie^ \fhich again should he ascertained through in 
integrated survey in as much as they arise from ami 
because of the combination of villages. To determim 
priorities ami to own responsibility the constituent 
village councils should elect a union council of u 
presentatives Iming regard to their superior kmm 
ledge and experience which would be required f« »: 
dealing with more complex problems at union level 
However, their task would be mulcted easier ami 
success assured because of the knowledge of fact- 
ami causal factors derived from the union survey and 
because they would have the benefit of services ami 
ndxisc of the union polytcchnieal board and tin 
support of similar institutions of bigger units of which 
they form pait. In planning and executing their pro- 
grammes due regard will have to be paid to the needs 
of the constituent villages on the one hand and of the 
next bigger units to which they belong on the other 
hand, in this way bigger and still bigger units will 
function till the naional level is reached or* perhaps 
upto the world organisation. 

The set up proposed here may be briefly sum- 
marised as follows : 

I Welfare is indivisible but relative emphasi> 
cm different fields of human endeavour must, 
vary with time and place. This principle 
will be the basis of planning and specially of 
organisation of services. 

2. The priorities should be determined objec- 
tively through scientifically conducted inter- 
grated surveys embracing man, society and 
environment. They will bring out com- 
munity picture and causal factors. 
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3. The decision regarding priorities must finally 
rest with the would be beneficiaries who 
should be fully enlightened with the result ^ 
of the surveys. On them must also primarily 
rest the responsibility of carrying out 
schemes. 

E Beginning with the village, suitable ten i- 
torial units of increasing size have to W 
worked out on rational basis which may not 
always corrcsjiond with the present union, 
subdivision or district boundaries and which 
may need changing. 

5. There will be a village council based on adult 
franchise. Through this council every man 
and woman will exercise his or her rights and 
responsibilities of citizenship. It will perform 
all or most of the functions of the govern- 
ment but its plan of work must lit in the 
general scheme of the next higher unit. 
Paid resident polytcchnical agents, a man 
and a woman who have been specially 
trained in essential rural functions will act 
as guides and philosophers, as business 
managers and organisers, and as liaison 
officers between the ullage: s and experts in 
various fields. 

b. Each peripheral territorial unit consisting ol 
j group of villages will have a council 
elected through indirect franchise which will 
be charged with similar functions in respect 
of the problems relating to and arising out 
of the unit organisation as a whole. Each 
unit will have a polylcehnieal board and a set 
of institutions according to requirements. 
The members of the boat'd will have joint 
responsibility for service to the unit and its 
constituents. They will assist the council 
in the solution of all problems. In case thev 
present difficulties which arc beyond their 
capacity, they will be referred to similar 
polytcchnical boards and institutions 
attached to the next bigger territorial unit. 

7. Similar councils, polytcchnical boards and 
institutions will be provided for each bigger 
territorial unit till the national unit is 
reached. 

• Where do the scientist come in ? T^hey come in 
; d all stages, as citizen, as members of the poly- 
feehnical boards, as officers of the institutions and as 
designers and interpreters of surveys to the common 
,na| *' They have grave responsibilities. They have 
h> isolate problems of different magnitudes and com- 
plexities, carry out investigations ant! researches to 
'xdve them. The rate of progress will largely depend 
upon their efficiency, team work and spirit of service. 
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They will have enough scope for the utilization of 
their talenls in the solution of problems related to 
actual life. This does not mean that pure science will 
have no place. Without the development of pure 
science many problems arising out of actual life will 
remain unsolved. What is pure science to-day, is 
applied science to-morrow, rniversities will provide 
enough scope to works in pure science, without them 
they would languish. 

As regards industries, these will be established at 
various levels, with dual purpose. First to provide 
the needs of the community and secondly to employ 
people who -cannot be absotbed in cultivation, trade 
and ser vices. The prices of consumer *gi>ods specially 
those considered essential will be fixed according to 
the purchasing capacity of the people whether they 
v ield profit to *the producer or not. In tiro latter 
vase the industries shall be run or subsidised by the 
< iovcrnmeiil. Keseajch and organisational efficiency 
shall be advanced to the utmost limit with a view 
to bringing down the production costs to economic 
basis. When Ibis lias been accomplished the industry 
may if necessary be made over to private enterprise 
with appropriate safeguards. On lire other hand the 
general economic level and the purchasing power of 
the people will rise enabling them to progressively 
i onvert luxuries into necessities. 

In the beginning ot this talk we included the 
wold happiness amongst rn objectives. This was 
purposely done in order to draw special attention to 
the fact that mere rise in the standard of living does 
not mean happiness. Besides physical comforts 
which are urgently required for the masses ill this 
country, health and culture are essential ingredients 
of happiness. But for the great cultural heritage, 
life would be unbearable of a great many people. 
Cultural enjoyment is as necessary for the poor 
village-folk as for the sophisticated town dwellers. 
It is wrong to think that cultural advancement and 
recreation need necessarily be expense. It is more 
a question of vogue than of money. The polytechili- 
cal boards should, therefore, include artists who 
would give a fillip to the languishing talents in our 
villages and help in making village homes more 
beautiful and the rural life fuller and richer. What 
applies to the villages should apply equally to indus- 
trial settlements and towns. 

We feel optimistic about the response of science 
to the challenge of rural problem but can the same 
be said of governmental organisation. If the prin- 
ciples emmneiated here are acceptable to both there 
is no reason why# a beginning cannot be made imme- 
diately by organising a pilot experiment for which a 
district may be set aside. A board of scientists, 
economists and administrators may take full cliargc 
of it, subject to the reservation by the Government, 
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«#f lilt njiht of audit, »*f m‘>| Miction and comment* on 
periodical or special reports. Such an experiment to 
l»e of real value must Ik* witlmi the financial possi- 
bilities of the rot of tltc country. 

S> |< »:\i»fM, 

J, I^il, R II Philo vOpItt of lli-.llth Si'fhti' <Ul ( 

Culture, U , HHS 444. 
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P«>WKK Plf.US IN I N I »IA 

We have sc*.*!! that dm* to the high cu>t of 
producing suitable fissionable materials, ami of 
construction «»f sift* chain reading jahs, it is 
Dot possible even in the V. S A to generate 
atomic ix>wti to compete economically at the pre- 
sent stage of development, .with coal and ml power 
plants. The question mav be asked whether under 
such conditions it is worth while considering plans 
for tin* erection of atomic piles in India ior power 
generation purposes. In the introduction we have 
stated our reasons for the desirability of planning for 
such an end. 

Assuming that it is desit aide to elect and run 
atomic power plant in India, we mav consider differ- 
ent ways in which this aim mav be realized. Here 
again we shall get some suggestions if we consider 
how thet null and hvdrmdeetric power plants are 
obtained ami maintained in this country. Here two 
factors are involved, vi the source of power, either 
fuel or water supply, and the machinery which gene- 
rate mechanical and electrical power from them. 
There are three different ways in which the desired 
object can be carried out, vie., (t) both the fuel aud 
machinery can Ik.* imported from abroad ; included 
in this category are the heavy Diesel engines, oil 
burning power plants and motor vehicles. 

(if) The fuel ami water supply can be procured 
locally, hut the machinery is imported from abroad : 
coal burning power plants, steam and electric loco- 
motives ami hydroelectric power generators. 

(Hi) Both fuel and machinery are of local pro- 
duction. So far as is known to us only low h.p. 
electric and oil engines are manufactured in this 
country. The latter however use mostly i minuted 
fuel. It is not a matter of congratulation to us that 
after a century of use of imported locomotives, plans 
haVc beeiuonly recently sanctioned for the manufacture 


♦ »( a limited uumUr ot 1< »euinolives in mil wav woik 
shops in this muntrv. 

A similar classification may be made of diffet- 
e nt nathods of establishing atomic power plants in 
India, Tiny aie it) to import both atomic fuel and 
atomic pile vwith the necessary heat engines from 
abroad Such a plan does not appear to be feasible, 
as »i is difficult to conceive how in these days <a 
inlet national tivalrv in the use of atomic power f«»i 
war purposes, any couutiv producing atomic fm ! 
will be prepared to supply it to a foreign countrv 
Such fuels if supplied will be denatured, m\, its c*»n 
tent of t T 235 or Ihi 2 >o is made so low compared l* ' 
that of the dilutant l ' 23S, that while still retaining 
its utility as atomic fuel, it is not suited for atomn 
warfare purposes. It has been suggested however that 
from such fuel, by means of long complicated pro- 
cesses of thermal diffusion or by magnetic separation, 
the fissionable material may be separated and used foi 
war purposes. 

(ii) to chemically process the atomic fuel from 
local supply of uranium and thorium ores, and ik 
it in atomic pile machinery imported from abroad 
At the sametime to proceed with the training of the 
staff required for the control and maintenance of the 
machinery employed, and for the processing of the 
fissionable aud moderator materials. This plan wa- 
suggested by a foreign expert with whom the problem 
was discussed. In his view, even an industrially 
advanced country like Great Britain finds it very 
difficult to manufacture such machinery ; so it woufij 
be better if for the present India concentrated on the 
processing of her fissionable materials, which she 
could use for barter, for procuring g the necessary 
machinery, with countries manufacturing atomic 
piles. 

(ill) India will not only produce aud purify lut 
own fissionable materials, but also build her own 
atomic piles, inq>orting so far it is necessary, coni' 



October, 1947 


INDUSTRIAL UTILIZATION :>K ATOMIC l*OWKR IN INDIA 


m 


lament parts of machinery, constructional materials 
and detecting and controlling instruments. 

We may consider (ii) as an intermediate step in 
the achievement of our final aim as given in (;«». 
We can now proceed with the discussion of out 
resources in materials, in scientific and industrial 
personnel, and of measures which have to he taken 
to Realise our final aim. It may stated at once that 
no immediate sensational results should he expected, 
and that we should he prepared for long range plan- 
ning and development. 

Material — t'tanium. — We have seen that 
no chain reacting pile can he worked without using a 
large quantity of uranium as starter. According to 
present information, ores containing high per centage 
of uranium oxides, like pitch-blende, of amounts 
required to start a pile, are not available in this 
country. As in other countries, these is u fairly 
wide distribution of low grade ores as in pegmatitic 
locks. Sometime it occurs in association with metals 
which are of economic value. It has been mentioned 
previoush that in many countries uranium is asso- 
ciated with vanadium. We have in* this coutnry one 
of the richest deposits of iron vanadium orcs t (avcrugc 
content of samples V a < b o S to 4%, Fe 50 to (k>%, 
Ti< i a 4 -20 Vo) and isolated observations have re- 
vealed traces of radioactivity in some of the mineral 
specimens. According to Client, and Eng. News (2./, 
eo.to, 1040) an almost in exhaustable deposit of tita- 
nium has been discovered in Arkanas, tb vS. A. 
Samples taken from such deposits show a thorium 
content of 0 5% and of uranium of 01%. It is 
expected that the source may make Lb S. A. in- 
dependent in the development of atomic energy. If 
vanadium oxides and vanadium steel is manufactured 
from our Indian ores, then it may be possible to 
extract uranium, as by product from the residues, com- 
paratively cheaply. It is also reported that small 
concentration of uranium is associated with thorium 
in uionazitc. It is expected that the promised survey 
of uranium bearing rocks by the Geological Survey 
will disclose new deposits of uranium bearing rocks. 

Thorium . — India contains ^probably the richest 
dq>osit of thorium in inouazitc sands. Unfortunately 
most of the deposits occur in Travaucore, whose 
Dcwan is trying to proclaim the independent status 
of the state. It has been suggested that the proposal 
is finding backing from certain interested powers, 
ami the occurence of monazitc deposits may have 
some bearing on this. A resolution is reported to 
have been adopted by the Atomic Research Committee 
last February, drawing attention of the Central 
Government to the concession granted by the Travail- 
core State to some British firms for the export and 
Kocessing of thorium bearing minerals. The Com- 
mittee has stressed the desirability of limiting the 
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exjx>rt in bulk of .such minerals or of thorium metals 
obtained from them. It is to be hoped that beter 
counsels will prevail, atul Travaucore will decide to 
remain in the Indian Union.* 

Cratfiil c\— Noth India and Ceylon j assess rich 
dciM>sits of graphite. In the lb S. A. graphite rods 
used as moderators arc prepared from petroleum coke. 
Whether the mineial graphite will reach the same 
degree of purity remains to be tested. 

Chemical piocc'tsing. - After the supply of re- 
quired quantities of uranium and thorium ores lift* 
been assured, the next step is to proceed with the 
extraction of the metals and for their purification to 
the requited degree. The cud oT extraction and 
purification will represent one of the limiting factors 
in the economic utilization of atomic fuel at com- 
petitive prices. In the lb S. A. as a result of team 
work between scientists and industrial concerns, the 
cost of manufacture of pure uranium metal was 
reduced from $t,ooo to $22 per lb. We are rela- 
tively backward in our experiences of methods of 
separation ami extraction of rare metal (which till 
now included uranium and thorium), and of the 
metallurgy of nonferrous metals. According to our 
information, the only place where investigations otl 
the separations of rare earth metals is being curried 
out, is in the inorganic department of the University 
College of Science, Calcutta. There was a boom in 
tlie study of physical chemistry in most of the Indian 
Universities, and a consequent neglect of inorganic 
chemistry. The National Chemical Laboratory and 
the inorganic laboratories of Universities should be 
invited to cooperate in such investigations. Chemical 
engineering of a high order, at present not avail* 
able in this country, will he required to utilize the 
methods worked out in the laboratories for the manu- 
facture at competitive prices of pure metal from the 
ores. 

T hoi mm as fuel for atomic reactors.— Probably 
in some of the countries like the*U. S. A. and the 
United Kingdom, data have already been collected re- 
lating to the conditions under which a reactor started 
with uranium metal can be subsequently maintained 
by thorium, and bow in such piles, analogous to the 
production of Plutonium from Uranium, a fissionale 
metal U 2.^.3 is synthesized from Thorium. It is essen- 
tial that similar fundamental itivcstiaUons should be 
encouraged in this country. We should not be dcjien* 
dent on foreign countries, for the supply if at all 
possible, of such data. Absence of such knowledge 
will hamper our bargaining power in the barter of 
thorium metal for atomic pile machinery. 


* Since this article was sent to the Press information 
has been received that the TraV<mfcore State has dead* I 
to , join the Indian Union ttnder ommn defined conditions, 
whose implications require farther elucidation. 
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The physical investigations vviU be aimed at cob 
lection of experimental and theoretical al>sorption co- 
efficient data for neutrons of different velocities, in 
orauium aiul thorium metal and in the moderators. 
For such purest- experimental piles require to he con- 
structed in which the critical size, effect on the neu- 
tron production factor *>f the distribution of fissionable 
metals and model ator*, can he studied. Such infor- 
mations gathered m countries where atomic piles are 
working, are not published for security realms. For 
such investigations large neutron supply sources are 
indispensable, and will require the aid of cyclotrons 
and high voltage electrostatic generators. 

Along with. Mich investigations, the medical 
hazards associated with the generation of intense 
ionizing radiations in the atomic piles should he in- 
vestigated, and protective measures devised. The 
fission product* are themselves very radioactive, ami 
are being utilized as tracer elements m many bio- 
logical and chemical investigations and for curative 
treatments. Similar work can also )> t started m this 
country, 

. I town. t\t'u tilth in India. - We will now con- 
sider what steps have been already taken in this 
country to advance atomic research. Towards the 
end of 0)45, tin President of the Council of Scientific 
and industrial Research apjioinUd an Atomic Energy 
Committee with the following terms of reference 
(dto explore the availability of raw materials capable 
of generating atomic j»ower, (id to suggest ways and 
means ut harnessing the materials fot production of 
atomic cncrgv and (tit) to keep in touch with similar 
organizations functioning in other countries and to 
make suggestion for the coordination of the work of 
this committee on international basis. 

The Committee included amongst others Prof 
II. ). Bhabha (Chairman), Prof M. N. Saha, 
Mr I). IS\ Wad in, Mineral Adviser to the Cential 
Government, and Sir S. S. Bhatnngur, Director, 
Scientific and Industrial Research. The Committee 
has met twice since its appointment, in May 
and February 1047. From the beginning the Com- 
mittee was anxious to secure the co-operation of the 
Travancore State and it appointed a sub-committee 
for this purpose. It also apjx>inted another sub- 
committee to draw up concrete proposals for a 
geological and physicochemical survey of uranium 
lowing minerals in Iudia, A member of the Geolo- 
gical Survey of India, who has been deputed to study 
methods used for such surveys in Canada and the 
United States, has been co-opted a member of this 
sub-committee which has however, 0 due to the 
frequent absence of this member, not so far I>een able 
to meet* The survey proposed to be undertaken 
appears to be too vast to be carried out by a single 
member of tUe Geological Survey. Wc suggest that 


efforts should Ik: made to enlist the co-operation o 
institutions and universities, where similar work b 
being done, including the setting up of portable 
Geiger Muller counters, which are considered to lx* 
indisi>ensable for field survey of radioactive rock* 
minerals. 

Having thus dealt with the questions relating to 
the survey of ‘raw materials capable of generating 
.energy', the Committee which now became known as 
the Atomic Research Committee, "considered the 
general problem of atomic research in India, and 
made the following general recommendations for the 
period immediately ahead, till the period is reached 
when the development work on the release* of atomic 
energy can be started* \ 

(1) The universities should be encouraged to 
give elementary instruction in the theory and the 
experimental technique of atomic physics as far as 
possible. 

(j) The existing centres of atomic research viz., 
the Falit Laboratory of the University College of 
Science, Calcutta, the Bose Research Institute and 
the Tata Institute of Fundamental Research should 
be strengthened. 

U) The Tata Institute of Fundamental Research 
should be made the centre for all large scale pro- 
gramme* ot atomic research in future. 

The Committee also recommended the payment 
of certain initial grants to the three Institutes men- 
tioned under U», and also a capital grant for the 
establishment of a Betatron capable of producing elec- 
tions of energies up to 2 * io H e v, to the Tata 
Institute. It was expected that with such high 
energy election*, it would be possible to produce 
under lalmrutory conditions, the fundamental particle 
mesotron and to study its properties. The Chairman 
announced that during his contemplated tour to 
Europe and America, he proposed to visit the labo- 
ratories and industrial firms engaged in the develop- 
ment of high energy charged particle accelerators. 
At the second meeting he presented a report- of his 
visit abroad based 011 which, the Committee decided 
to postpone decision on the purchase of such machi- 
nery, pending clarification of the situation regarding 
the performance of different types of 'accelerators, all 
of which are in the development stage. 

It will be seen that so far not much work has 
been done by the Committee on the utilization of 
Atomic Energy. For one thing the Committee meets 
too seldom, resulting in a lack of continuity in their 
deliberations and in their effort to initiate new 
schemes. So far no concrete proposals have been 
Considered by the Committee on the development 
work and investigation necessary Tor the harne&ftife 
of materials for production of atomic energy 1 . Ih 
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the effort to secure the cooperation of the Travaiuvn- 
Government for the reservation of thorium contain- 
ing minerals, sufficient attention has not peen given 
to the more imjiortant problem of research and dc\v- 
lopment work necessary for the construction of a 
Uranium reactor pile. Unless this problem is 
solved, and also the next one of finding how f.w 
thorium can replace uranium in. such pile, there can- 
not he any question of utilizing thorium soldi as 
fuel in atomic reactors. 

Recently how ever an important decision has Ihui 
taken by the Government of India,* to replace ilu. 
Atomic Research Committee which functions under 
the Board of Scientific and Industrial Research In a 
Board of Research on Atomic Encigv. This boatd 
will be directly under the control of the Council <>l 
Scientific and Industrial Research, ami will be en- 
trusted with the carrying out of the following mam 
functions. 

% 

(<i) To plan, finance and carry out Atomic 
icsearch and development throughout India. 

(!>' To explore the availability of raw mateiials 
connected with the generation of atomic energy and 
to advise Government oil the control, utilization and 
export of such raw materials in India. 

(i ) To provide the machinery for co-operation in 
matters of atomic energy, icsearch and development 
with the* corresponding bodies, and to advise Go\- 
erument on any agreements with foreign jkovcis that 
may be necessary for this purpose. 

(<f) To appoint Committees and take all other 
steps in furtherance of the aim of developing atomic 
research and energy to the fullest extent in India 

It has also been agreed with the consent of the 
Travaneore Government, to met up a joint Committee 
for research and development of atomic energy from 
Travaneore minerals. This Committee will consist 
of nine members, of whom six will be from the 
Atomic Research Board, and three will represent the 
Travaneore State. We do not know how this Com- 
mittee. will function in view of the recent attitude 
of the Travaneore Government. 

We suggest that when the Atomic Research 
Board meets it will be consider the desirability <>l 
setting up two Committees, one on Atomic Research 
and the other on Atomic Energy utilization. The 
functions of the first named Committee will be to 
deal with investigations on fundamental problems of 
nuclear physics and cosmic radiation. The function 
of the seedhd Committee will be to deal with in- 
vestigations on utilization of nuclear energy. In the 
present article we are interested in- the work of the 
second committee, which we suggest should carry on 
its work through three subcommittees for the present. 


<*) . A geological and physicochemical subcom- 
mittee for the survey of rocks and minerals contain- 
ing fissionable metals and for the determination of 
uranium and thorium in them. The majority of tiueh 
rocks will be of low uranium content, and amongst 
them special attention should be directed to those 
which are either being at present utilized or -can be 
utilized for the metallurigical extraction of a main 
constituent of industrial impmtauce. If will also 
survey deposits of high grade graphites. 

[it) A chemical processing sultcoinmiltce whose 
function, will be (a) to investigate methods fur the 
recovery of uranium from waste products of metal- 
lurgical processes mentioned in the previous piltti ; 
(h) to investigate and develop methods of using crude 
oxides of uranium and thulium as starting materials, 
for the production of the corresponding metals in the 
required grado of purity. Similar investigations on 
purification of graphite will he undertaken. 

(in) A subcommittee for investigations of ,t,h« 
plivsieal processes underlying the construction of tt 
uranium reactor pile, and of the recording instruments 
used iu them. The aim of this subcommittee will 
be the erection of an experimental uranium reaetot 
pile. • ■ >' 

I f , 

Another investigation to be undertaken by thy 
subcommittee will deal with the fission of thorium 
by fast neutrons and tile production of new' elements 
from thorium by slow neutron absorption, which are 
fissionable under slow neutron absorption. While a 
great deal of information is available on the produc- 
tion of fissionable elements like Neptunium and Plu- 
tonium from U 53s very little is known about 
similar products Pa and U from Thorium. 

Probably such informations are being kept back for 
security reasons, 

As positive results from investigations initiated 
by the different subcommittees accumulate, ' it will 
be necessary to widen the scope of investigations 
taken up by them : “Basic nuclear reactions aud the 
theory of nuclear fission belong to the field of physics, 
but detailed study of problems of construction of an 
atomic reactor for power production include major 
contributions from chemistry, chemical engineering, 
metallurgy, electrical and mechanical engineering’’. 

9 

It will necessary for the Board from time to time 
to suggest to the University Grants Committee and to 
the Higher Technical Education Committee, to intro- 
duce and finance new courses of study in subjects 
which are connected with the construction of atomic 
reactor, and also to invite the cooperation of a much 
larger number of universities and research institutions 
in the developmental work. At present only three 
research laboratories are associated with this work. 
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For comparison we give an acoAmt of the newly 
created Atomic lyuergy Commission in the l r .S.A. 
to show how seriously and tin rgctically the problem 
is being considered thcic. Atomic piles have heen 
started or arc under eonstruction in other tommies 
like Canada, Howland, Snetlen, France, hut informa- 
tion available rewarding them are not so detailed. 

The C.S.A commission consists of live members 
with D. F. l.ilienthal as chaitmau. They are re>- 
(Hinsii)le for the forimilation of (lovermnent police 
on atomic ettery. Its function will he 'assuring 
national defense ami security (and directing) the 
development of atomic energy in such a wav as to 
improve public welfare, increase the standard of 
living, strengthen free eornja’tition in private enter- 
prise ami promote world peace.* The 'Work of the 
Commission will he carried through five regional 
organizations. 

(i) Clinton laboratories at * (abridge, worked 
by Monsanto Chemical Co., for I'owcr pile and Radio 
biology. 

h ) Hanford Hngineciing Works, Pasco Washing- 
ton, worked by (*«. H. Co. Several designs of piles 
for generation of electric power are being tried. The 
Company will also operate power plant laboratory 
at Schencehtady for study of unclear power produc- 
tion ami ship propulsion. 

(.0 National I.aboralotx oil l.otrg Island to be 
operated by a corporation of uitu tiiiiu \ in the 
New York area. Will engage in a broad field of 
research . 

( 4 ) 1ms Alamos Laboratory, where military 
applications are under investigation, including 
biological effects of radiation, power developmeut 
and atomic weapons. 

( 5 ) Argonne National laboratory at Chicago : 
research on i*owct plants, biological problems 
medical application, chemistry of fissionable mate- 


rials and their properties. Twenty five midvest nni- 
versitit-s c-operatc in the Argonne laboratory. In 
addition more than a score of contracts has been let 
to universities ami research institutions in order to 
foster private research in medicine, chemistry, 
metallurgy, ceramics and all phases of nuclear 
physics. 

Fihim wliat has been discussed above, it is clear 
that plans for utilization of atomic fuel for industrial 
purposes in India must be long range ones. It will 
icquile the provision of new equipments and intro- 
ductions of new courses in nuclear physics and 
electronics in our universities ; co-operation between 
them on large Male research programmes, introduc- 
tion of specialized courses in chemical and electrical 
engineering in technological institutions and develop- 
ment of new metallurgical and power engineering 
industries. Without taking the level of industrial 
efficiency of the country, utilization of atomic energy 
for industrial purposes l>v means of local ugcncics 
will not be |*ossible. Whether it will he possible to 
use locally processed atomic fuel on inqiorted atomic 
pile m.Vhitierv, will depend on how the international 
relations ‘develop dining the next ten years. 
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total animal production of glas* in tin? woild 

to-day runs into uiiliions of tons, and surpi i>- 
uigly varied are the forms in which it limls with 
application. But out of this vast outturn there 1 - a 
very small fraction, less than even 1 / 10th i>f 1 pa 
rent, which though negligible in quantity, vies with 
and perhaps even overshadows the rest iu importance . 
This small fraction is optical glass, or strictly speak- 
ing optical glasses — because there are so many ».t 
different compositions and varying optical properties. 
Exacting in requirements and difficult to produce, 
they form a heirarchy of their own in the realm of 
glasses. 

optical Class in Black and War 

It has been said that ‘knowledge is power’ ami 
tljc |H>wer that man has acquired iu lmrnesAing the 
resources of nature to his ends is based oil scieutilic 
knowledge. But in the acquisition of that know- 
ledge no single substance has played a worthier role 
than optical glass. It forms the vital components of 
instruments with which man probes the secrets of 
nature in the laboratory as well as in the field. The 
telescojK' and the microscope are but two outstanding 
and well-known inventions based on the optical pro- 
perties of glass. The spectrograph is yet another 
instrument which opened vast Helds for scientific in- 
vestigation and research and is now proving to' be 
equally invaluable in industrial work. In fact, 
modern science and technology and industrial plants 
tequire innumerable instruments and appliances and 
the majority of them use optical glass in some form 
<*r other. The astounding precision and sensitivity of 
many of these is largely dependent on the high 
quality,., of optical glass components used in their 
manufacture. 

Being the principal material of numerous instru- 
ments used in military operations, optical glass has 
become a key and strategic material of modern war- 
fine. It is indispensable for numerous sensitive 
devices necessary for field operations and defence in- 
dustries. Amongst a host of these one need only 
mention the army and naval telescopes and bino- 
culars, range. finders, dial sights of field artillery (this 
device enables a gunner to take aim on a target he 
cannot otherwise see), optieal system# of tank and 
anti-aircraft guns, periscojies of submarines etc. The 
wonderful mechanism, bomb sight, developed in 
America, and so often heard of during the war, is 


a complicated mechanism of optieal glass combina- 
tions. In modern warfare if the efficacy of the ex- 
plosive determines the extent of destruction and 
carnage, the employment of sensitive optical devices 
guarantees the accuracy of the operation. In short, 
optical glass is the eye of the Army, the Navy and 
the Air Force. 

To the common man, optical glass provides au 
indispensable aid in the form of spectacles lenses and 
to many it is almost the tool of the bread winner. 
The uses of optical glasses are far too numerous aud 
indispensable to be discussed in a short article. 

KarLY DltVELOl'MKNT 

Such being the importance of optical glass in 
tile weli are and prosperity of a nation, both in times 
of peace slid war, it is natural specially after the 
lessons of the war of 1914-18— -that sustained efforts 
have been made in different countries to produce 
optical giass and optical instruments in sufficient 
quantities. In view of its strategic importance, 
governments of several leading countries have parti- 
cularly taken care to see that the standards of pro- 
duction both in quality and quantity are such a# to 
make them self-sufficient and independent of imports. 
In fact, it is the constant search for new glasses of 
varying optical properties necessary for designing 
more and more perfect lenses to give undistorted 
images in optical instruments, which has led to ex- 
tensive studies of the* effect of incorporating new in- 
gredients in the glass composition. And it is on the 
strength of such studies that our knowledge of glass 
technology has largely grown. • 

Weight for weight, optical glass is the costliest 
of all glasses. The very high degree of purity of 
the ingredients used in its manufacture, the perfect 
or optical homogeneity of the product and the jiroci- 
sion necessary in the subsequent finishing operations 
are some of the indispensable characteristics of opti- 
cal glass. It is the accomplishment of thesj qualities 
involving the use of complicated devices that has 
made it# production more difficult and costly than 
that of ordinary glassware. For instance, ordinary 
transparent sheet gla$s is good enough for glazing 
windows in spite of even some waviness on the sur- 
face, but a piece of it ground and polished into the 
shape of a- lens would be utterly useless. Such a 
lens would not give a true image of the objects seed 
through it, because the glass is not free, from strain 
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and homogeneous enough. Beside*,, the image would 
lack .brightness due to appreciable al>sorption of light 
in the glass. Due to the difficult nature of the opera- 
tions involved m its manufacture, its production has 
still remained confined t<> a' few concerns in some of 
the industrially advanced countries, who closely 
guard their standardised practices as secrets often 
covered under patents. 

The invention as uelt as development of a homo- 
geneous glass suitable for optical purposes was due 
to the Swiss watch-maker PX. Guinand, who intro- 
duced about 1790 the process of stirring the molten 
glass Subsequently his descendants continued the 
work in France And later associated with otheis to 
set up the optical glass making firm of Part a Mantojs 
vt Cie of l,a Vcsinet, Paris, while Bontemps, an asso- 
ciate of theirs at one time, joined Chance brothers in 
England. 

It was however almost a tvnlurv ai'tci the intro- 
duction of the stirring process that mamifacture of 
optical glass was greatly developed and established 
on a sound basis as an industrv in the latter part of 
the nineteenth century hv the pioneer and classic 
work of Otto Schott in Germany. The kev to this 
lay in the scientific investigations of glasses of varied 
conqiositious made by Schott and his collaborators. 
This was supputed Ivy the examination of their opti- 
cal properties by Ernest Abbe, the noted physicist, 
and the vuhiuhlc results of these researches weie made 
available to the wot Id through the collaboration of 
the well-known linn of optical instrument makers, 
Carl Zeiss of Jena. 

NliW Co.MfiiNKNTs Ol-- C.I.VSs 

Till that tune the older types of optical glasses 
were chiefly the ordinary crowns, > <*. alkali lime 
silica glasses, and the ordinary flints i.r. glasses con- 
taining lead. In lx>th the types the dispersion in- 
creases with the lefractive index, but there is it ra- 
tionality of dispersions in different parts of the spec- 
trum with the result that only fair achromatism can 
be obtained. 

The work ot Ablie and Schott besides yielding 
an immense wealth of data developed a host of new 
glasses incorporating elements such as boron, phos- 
phorus, barium, fluorine and zinc. Whole series of 
horosilicatc crowns, barium crowns, baritun flints, 
Iterate flints, borate and phosphate glasses, in which 
the character of the dispersion varies from type to 
typo, were made. From those glasses pairs could bo 
selected such that their dispersion ratios were more 
in accord than in the older ones and better color 
correction in lens systems amid be attained. This 
work led to the anastigmatic lens and the apochro- 
jnatic objective. 


In January 1884, the firm of Zeiss, with Abbe 
and Schott, started the erection of the Olastechnisches 
labors tori um Schott und Genossen. This had also 
the supjwirt of the Prussian Government in as much 
as a grant of M. 60000 was given to it at the instance 
of the then Director of the Royal Observatory at 
Herlin. In the course of years ‘'G last echo isches 
I.abonitorium” gradually dropped off leaving the 
name “Scott und Gctiossen" by which it became 
famous all over the world. Writing alwmt this works 
or technical laboratory Prof. W. H. S. Turner 
remarks • 

“The loumlintf of the gla*:, technical laboratory Schott 
ttml Gent/>scn was an event which wa-v without real parallel 
in the litstor\ of Kh^s-makin^. The success of the Swih^ 
watch maker I\ L. Utitnaml, iti working out a process for 
melting homogeneous optical glass in larger masses than 
hitherto attained, certainly led to small works beim; 
established for exploiting the proiex* lxjth at I,es Brenets 
in Swit/cr’aml and aKo in cotijuni lion with I't/srhneuler 
ami ITaiiuhoKr at lieucdikiheurii in Bavaria. There mav 
at rare uituunh have been mhiic other parallel during the 
lltston ot elasi-niaknii', l»ut it must intlevil Ime been rare. 
In the c ise o| Sthoj the new work** were not merely to 
make k' 4"» <‘t ^ifoiUtpiahty in the sense of homogt nety and 
elaritv, tut also to introduce a whole new world of glasses 
There was no intention iu the factor) to make >»la<>es of 
existing upos 11 

The fitst catalogue of the commercial products 
of Schott und Gcnoshcn wus issued in 1886 but till 
1891 its growth was very slow ; the staff consisting 
at that tune only of 19 persons. In the following 
years, however, as the activities were spiead over a 
wider range of glasses, expansion became very rapid. 
Referring to it iu 1909, Prof. li. Zschitnmcr, who 
was fin many years associated with Schott und 
OenoNscn at Jena, wrote : 

"It stuiaL at the mid-lie of a great concern of 

1 .000 pt-iiplf, ,.f whom 30 suffice to make the optical glass 
for the whole \ orld”. 

The quantity of glass supplied annually to 
Geunanv and to the rest of the world, particularly to 
America, Prance and England, was about 50,000 to 

60.000 Kg. In 1913, it had an establishment ot about 
1300 which continued to grow in the post-war years 
after 1918. By 1934, of optical glasses alone the 
Schott lists contained no less than 154 types of colour- 
less and 58 types of coloured glasses. 

The development and success of the German 
optical glass industry was so unique that till the out- 
break of the war it enjoyed almost a world monopoly, 
and even after the first world war, though optical 
glass manufacture had been taken up on a large scale 
in Britain and the U. S. A., German optical glass 
goods continued to be considered the best in the line 
and it was hard -to overcome the prejudice against 
such products from other countries. 
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Optical Glass in othkr Cocntriks 

When the war broke out in 1914 and there » , 
consequent stoppage of supplies of optical gl.os 
from Germany, both in view of her hcUigcrancx as 
well as the demands of the German army, the allud 
1 >o\vers were exposed to great risks due to want nf 
tilts strategic material. The problem was so scmoun 
that a great drive was made by the British ordnance 
production authorities with the co-operation of 
scientific departments and glass manufacturers, m 
order to produce within the country optical glass ioi 
the prosecution of the war. Its strategic important c 
as an essential munition, determining to a very appu - 
•lable degree the very course of the war, was ikui 
realised before more than at that time. 

Till 1914, Great Britain imported about 90 p i 
cent of her optical glass, most of which came from 
Germany alone. Only one firm viz., Messrs. Chance 
Bros, of Birmingham had since some time past bu. n 
making this vital material and until early in 1910, 
i i. for nearly the first two years of the war thur 
restricted production was the only source of stipph 
available to British instrument makers. Early m 
1916, the advances in aerial photography * and the 
rapid expansion in the strength of the lighting forces 
necessitated by the course of the war increased the 
demand of optical glass enormously. It became im 
perative for the British Government to look for other 
sources of supply and co-operation in this work was 
sought from Messrs. Wood Bros. Glass Co. Ltd. o! 
Barnsley. In June 1916, operations were commenced 
m the Derby works of this linn and simultaneous! v 
a vigorous study of the scientific aspects connected 
with the problem was started under Dr C. J. Peddle 
This involved not only the working out of suitable 
batches with. the available raw materials but also 
detailed investigations into the most satisfactory con- 
ditions of inciting, stirring, cooling, moulding and 
annealing. It goes to the immense credit of the 
British workers that within the short space of 3 years 
some 70 different types of glasses comprising almost 
all those used in pre-war years, as well as some new 
ones were successfully developed in spite of the 
uiormous work involved. The papers published by 
I >r Peddle on the basis of studies of the effect of com- 
]*osition‘on the density, optical constants and stability 
of optical glasses form one of the most important 
scientific contributions on the subject. 

America too, although not a belligerent in the 
beginning, was no better placed than Great Britain 
and when she entered the war she lacked not only 
■supplies of optical glass but also the information 
regarding the processes of its manufacture. There 
"'as no trained personnel to handle this work and 
even the knowledge of sources of supply of raw mate- 
rials of the requisite quality was but scanty. The 


jKisition is sunrined up in the following words of 
Col. C. K. Wright of the XL S. A. Ordnance Reserve 
Cori*. 

“The general situation may be summarised by stating 
tluii when we entered the war we not only lacked a supply 
of optical glass, but we lacked information regarding the 
processes of its manufacture. We had little knowledge of 
the quality and sources of supply of the raw materials 
requited. We linked manufacturing capacity and a trained 
personnel to handle the problems. “ 

In the face of such a situation in April 1917, the 
l’. S. A. Government appealed to the Geophysical 
Laboratory at Washington for assistance in the manu- 
facture of optical glass and an approach was made 
to the Dauseh & Lomb Optical Co., Rochester for 
co-operation. 

The scientific staff from the Geophysical Labo- 
ratory commenced work at the Bauseh & Lomb plant 
in April and May 1917 ami by November 1917 the 
work had been mastered and carried to the stage of 
large scale production. In another month, i.e. by 
December 1917 the scope of opetatioiNs was extended 
and the men from the Geophysical Laboratory who 
had worked at Rochester, were distributed to take 
over control at the Pittsburg Plate Glass Co. and the 
Spencer Lens Co. Thus three plants . actively took 
to optical glass making and between them they turned 
out about 95 per cent of the optical glass made during 
the war by C. S. A while a small quantity was 
made by Keuffel & iCsser Co. who successfully 
carried it out independently - -and by the Bureau of 
Standards at Pittsburgh. 

A number of eminent workers including Drs 
Allen, Bowen, Morey, Hostetler, Washington, 
Fenner, Zies, Adams, Williamson and others headed 
by Dr A. L. Day, Director of the Geophysical Labo- 
ratory at that time, were associated with this work. 
These names are famous now -Bowen, Morey and 
Merwin are well known for their studies of phase 
equilibria of silicate systems ; anyone who has chemi- 
cally analysed glasses and silicates is familiar with 
the work of Washington and Allen and Zies ; Adams 
and Williamson’s work on the annealing of glass has 
proved of immense importance. Most of these valu- 
able researches were either inaugurated in the course 
of this work on optical glass manufacture or were 
started or continued later as a consequence of it. 

The principal glass types, each comprising a 
series of glasses of varying optical constants, manu- 
factured in quantity in the United States at that time 
were borosilicate crown, ordinary crown, dense 
barium crown! light medium and dense flints, 
barium flint and extra dense flint. Of these, the 
last was produced only by the Spencer Lens Co* 
while the Bauseh & Lomb Optical Co. produced only 
the borosilicate and ordinary crown, a&4 the light' 
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medium a ml dense flints. My Oetobetf 1918, the total 
monthly production bad ri^en to 40 tons — with a 
jiossible increase of another 20 tons- which was 
enough to meet all war time demands of the country 


Proimction ii<riti*<; Skionh WokU> Wvk 

These organised and intensive efforts to develop 
the optical glass industry in England and l \ S. A. 
under the stress of war conditions in 1914-18 were 
continued in the |>ost«war period and the industry 
has been firmly established iti these count! ics. Such 
development proved of immense value during the 
second world vwar. Writing about the British optical 
glass industry the following words of Mr Thomas 
Martin, Deputy Director of Instrument • Production, 
British Ministry of Supply, are of interest. 

state of affairs in 1914-Pi was v» r> ditforeut, ami 
die fact dun between the two wars the f »« ^itiori has Uen 
ho complet* ly reversed im a testimony to tin* rnterpriM* of 
U»c ttinnufrtv lurcr*,, to the wisdom <»| th»* G»/vtnunrnt policy 
of judiciotis etuoitraKemerit of optical class research and 
manufacture, ami to th»; fostering i arc ot Oh- optical Glu^s 
Committee sitting nt die Adimialt) under the i'hiitman- 
dnp of the Dim tor of Siuwitifh KoMStrrli, Mr C. S. 
Wright.* ‘ 


According to Mr Martin, the average annual pro- 
duction of first c|iiality optical glass in Britain during 
1942-44 wus 273 tons 'indeed a large quantity by 
optical glass standards enough to meet all home 
demands and leave some margin tor export to their 
ally, America. An idea of the large quantities of 
optical instruments produced in Britain during the 
war may be formed from the following typical 
examples. 


Binoculars 
Telescopes .. 

Dial sights .. 

Directors 

Tank Periscopes it Hptscopes 
Clinometers .. 

Microscopes 


6,20,000 

3,94.463 

32,310 

19,410 

3,30,809 

94,170 

19,285 


However, in spite of such a satisfactory jw>sit urn 
in England and America the allies were particularly 
keen durilig the w*ar years to set up alternative 
sources of supply of this key material. Industrial 
areas in Great Britain were vulnerable to aerial 
attacks ami British production of optical glass could 
lrnve been severely impaired by enpmy bombing. 
Immediate co-opera tiym with the British optical glass 
industry was therefore arranged in order to develop 
tiis manufacture in Canada and the progress of this 
venture ts best described in the following words of 
Dr W. M. Hampton of Chance Bros. Ltd., England. 


**A Government company, Kt search Enterprises Limited, 
was formed during ItMO u- erect a factory in Toronto for 
the manufacture of various instruments, and in some cases 
die raw material which were necessary for them. When 
it was decided, about October 1940, to commence the ■manu- 
facture of optical glriHA there, Colonel W. E. Phillips, the 
President of the company, approached Chance Brothers & 
Co,, Ltd., through tlie Canadian and British Governments, 
with the suggestion of co-operation. As a result of that 
approach I visited Toronto in November 11H0 in order to 
emure the most rapid «U vc-loprneut of the new under- 
taking. The result wan that at* arrangement was reached 
whereby the fnllest information cuiicerning th* manufac- 
turing technique was transferred to the Canadian factory, 
and certain physicists from Canada came to Rug land and 
were trained in the art and technique of making optical 
glass. These ph>M<i«4s remained at our works for some 
two to three months and were attached to our own per- 
sonnel, so that they had the fullest opportunity of learning 
all that we could teach them nUait the manufacture of 
optical giavs. A nutnher of other people were recruited 
in this country, some from the Canadian forces here and 
sotnfc from « >ur own stuff, and were gw vn a qurcial inten- 
sive course before being sent to Canada for starting up 
the new process, Further, when manufacture began, one 
of our technicians went to Canada fur sonic mouths in 
order to .insist m overcoming the initial difficulties, so 
that the do* st cooperation was maintained and is still 
!>eing maintained. When it is realized that in November 

1940 the ofau al-ghiM plant consisted of mcreh the walls of 

what wa- to !>e a factory, and that the first melting waV* 
sm< e-sfulh made in June 1941. and that b\ the end of 

1941 a considerable mimher of meltings of first-quality 

glass had Uva mule, it will he leali/ed that, owing 
very largely to the enthusiasm and drive of the Canadian 
executives, a \etv remarkable result has been achieved, 
fliere has throughout been the closest co-operation between 
the Canadians and ourselves, and it can !*• said that there 

has been no snious hold-up or difficulty in transferring 

the manufacture from this country to that.” 

Vet another country which took the opportunity 
of developing an optical glass industry during the 
war i> Australia, Australian Consolidated Industries 
Ltd., successfully produced optical glaSs in 1941-42 
in a Sidney factory which is claimed, to be as good as 
the best optical glass made elsewhere. Assistance to 
start this work was taken from the l r . S. A. National 
Bureau of Standards who provided all the necessary 
data at the request of the Australian Federal Govern- 
ment. 

Apart from the large scale production which was 
accessary to meet war time needs, a great deal of 
attention has been devoted to scientific research con- 
nected with optical glass and the value of this can 
be gauged from the notable advances made. 


Nhvv Glass Compositions 

r 

A breakaway from the traditional glass making 
compositions has been made by Kodak in producing 
glasses of unusually high refractive index (as high 
as 2 0 ) and relatively low dispersion by using con- 
stituents such as oxides of titanium, tungsten, 
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tantalum, lanthanum, thorium, yttrium, eoloiiilmtm, 
and hafnium, and eliminating silica altogether <>i 
keeping it below 1 per cent. Then again, some 
the Chance glasses that appeared during the wm. 
contained rare metallic oxides and they marked a di - 
tinct advance in optical properties over the pie-u.n 
elapses. As such new glasses (having high refractive 
mdex) suffered from the defect of high surface u 
motion the process of “blomning” the surface •>: 
.■miking it non-retlccting by using surface coatings 
magnesium an<l aluminium iluoriilos has been (hu- 
mped. 

The possibilities of these new Kodak and Chav.* v 
.■ las<vs have perhaps not been lully investigated > * t 
md although over liftv patents iucoi pointing tlieie 
.«!e reported to have been taken b\ English ami 
American opticians in Great Britain alone, it m pit 
■nature to estimate the extent oi their me. 


Ni:» :i > in Inpia 

in developing their optical ghi*^ imiustrv within 
tiie slmit >j>aee of a few \eais, Canada and ^uslraha 
i'.4\e adopted the practical ami expeditious way oi 
•Lckini! co-operation from outside. This has enabled 
t ,i cm to save much time and i educed greatly the 


enormous amount of preliminary work ami even ex- 
penditure which would have been otherwise neces- 
sary without any guarantee of complete success. So 
far no organised effort can be said to have been 
made in this country to establish this vital 
industry, but there seems no teason why it should 
not be possible to do here what has so successfully 
been carried out in Canada and Australia. 

In India, as a result of i net casing war demands* 
cousidetable work in the pi necking of optical glass 
' uch as giindiug, polishing etc. was done at the 
Mathematical Instruments Office, Calcutta, and the 
Survey office laboi atones at !)ehra Dun and a number 
of workers were also Unified, but all the raw optical 
gla^ was impoited. Some scientific investigations 
were also earned out under the auspices of the 
Council of Scientific and Industrial Research. 
Being a strategic material, so essential for the 
defence of the count! v, a special responsibility 
to ensure its production rests with the State 
ami though circumstances such as those during 
the war which would have helped in securing good 
cooperation, no longer exist, a serious effort should 
be made in this direction and the argument that the 
lcquiieimnts of optical glass were so small that they 
could profitably be imported should not produce a 
feeling of complacency. 


AUSTRALIA PLANS FOR A POPULATION OF 
TWENTY MILLIONS 

K. UAOCHI, 
cu.cum 


J^AUGK scale national ^constructions in modern 

days arc based not so much on land as on water. 
With the latest technique of the multiple uses of 
: wining • water the entire economic structure of a 
country can be overhauled and changed beyond 
recognition. Wc arc happy that the members of the 
Indian National Government have recognized the 
significance of technological revolutions in stabilis- 
ing national revolution and have not hesitated to 
foresee the possibilities of multipurpose developments 
( ‘f river valleys. Such developments are not peculiar 
tn the U.S.S.R. and U.S.A. alone, even Australia is 
forging ahead with bold schemes of development, 
ft would be interesting for us to acquaint ourselves 
Ath what is happening in this remote corner of our 
‘°ne world*. 

Australia is one of the least favoured tracts of 
Mature. On a world map, she looks imposing enough 

6 


to be classified as a continent. Slit; even covets an 
area of 3 million square miles, almost one and three 
quarters larger than India, and comparing favourably 
with the U.S.A. Hut her population is only 7 
millions. This meagre imputation surely indicates 
the scanty resources of Australia. What is the 
reason ? 

A map depicting the population distribution of 
Australia superimposed on the rainfall map will 
answer the question. About 70 per cent of Australia's 
total population is confined to the South -Hast, in 
the States of New South Wales and Victoria cover- 
ing only 13 per cent of Australia’s total land area. 
Of the remainirfg population, 50 per cent live in 
the capital cities in the other four provinces of the 
Dominion. Barring the South-East and the coastal 
fringes, the central and the western portions of 
Australia are almost completely barren. 
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Thm bat ifUH'v'v* 1 m i-ntirtl/ <\\V:*tn tin: «*;aruty o\ 
wiiUr. ft ci.r*. been cstinmtvd bv Major 
Ihv HniUM htatc* »»f America that the hunt of rati:- 
fall for nu* i c^lul auuMilUiu* without irn^al'ou i». 
20 iiuh^ j f.vr *iimtnh ami «,-v* n land with raintnU 
op to 2 H ;ui1h v* ill J»,uo p: «u<-\»noii >, .14: :» ultur *; 
JwUpM bom tin* 'tiUiiKnl, Jb per o,ni o; Au-liiimi 
with Kr^ Ilian lu <neh» * of annual total, iu» 

< luinvc of a;.M k uiture. f,anel% v ith a l»»t »1 rain .*bo\v 
Jo UK In: 1 atnoUuU to A? per Cetlt, of «\hnh a fnU 
Mil* ruble portion v.ould Ik mountain,-, .omI v.iKr- 
tlivnU' . StiKr a leas uith r*imb»ll abov 2o m«i.i . 
are all ttualtal along the 1 oa I , tin* * on jr-U n »u <>l 
population m thu» Millie /.orn i. u.v to mule; st.uni 


all access of ram -bear Lug winds even when depres- 
sions are created in the centre when Australia has 
her summer four winter;. The central ranges rising 
tip to 4o0o ; only are nowhere high enough to act 
in the same wav as the Himalayas in India or the 
Alp- m I vmm T hu-* when the northern coastal 
belt am! the -oiith-east, register annual falls of 30" 
to 4o till major portion ot the central and western 
Australia receive less than 10" only. 

Jvveii tlie little rain that tails cannot he stored 
I iy Nature in l!te subterranean reservoirs. The 
geological 'trtKttne of the country is a serious 
impediment id the- icgard. A11.-U . ilia’s physiography 
reve.d - t ! 1 : e v di-tim t sttmtuics. Major portion of 
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HutiwUy should the miti he distributed <u the Western Australia is a pviieplaned plateau covered 

manner indicated above? This is because of the by preCambriau rocks, with occasional spreads of. 
geography and the gvomnrphic build of tlie eouti- Palaeozoic strata, the whole uplifted in the 
neat. Australia has aptly been described as situated Pleistocene age. The entire area excepting the 
in n 'meteorological no-man's land’. Placed roughly Peruvian basin in the north-west adjoining Derby is 
between 10° and 40° south latitudes, the tropic of uusuited for subsoil storage. The eastern coastal 
C apricot u almost bisects the continent The northern chain of folded mountains is a sedimentary scries of 
^fringe is under the rkmth-Kast Trades whereas the primary and secondary rocks uplifted in the 
Westci lies skii t the southern edge. The coastal Pleistocene c<mtcm|xirancous with the uplift of the 
girdle of extern ranges, rising up to 5000 ' , shut out western peneplain. In between these two, is con- 
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twined the geosvnchne comprising rocks of the 
secondary and tertiary era. It is these porous scdi- 
mentaries resting on impervious metaniorphics which 
are ‘par excellence’ the depositories of the percolated 
rains. Being lower than the uplifted areas on both 
sides, the run-off from the adjoining country gravi- 
tates towards the centre, mostly in the Lake liyre 
and Murray basins where along with water also 
collect all the soil-wash. A thick pile of soils have 
therefore accumulated in this way similar to that m 
the Imlo-( »angetic trough. The low peneplain d 
western block, the subdued eastern mountains and 
the almost tilled up t tough all combined, have 
robbed Australia of a variety in relief and climatic 
conditions so essential to a multifile economic acti- 
vity. The climatic belts in Australia arc determined 
mostly by the extensions in terms of latitude. 

With sin'll unfavourable conditions, and com 
sequent slender resources, it is no wonder that 
Australia should be keen in conserving every* drop 
ot her rain water. In fact, much of the success 
of her target to build for 20 million inhabitants 
instead of the present 7 millions depends entirely on 
this. Hut how is it to be achieved? Most of the rain 
that falls on t lie ground Hows away as so main 
livers to the sea. It is therefore by conserving watei 
in the rivet basins that the water supply for the con- 
tinent can bo increased. A look at the drainage map 
ot Australia is expected to give us some idea of the 
possibilities of conservation. Australia is provided 
with two typ< -. of rivers. The perennial rivers an 
mostlv to be found along the coasts where they i be 
in the coastal ranges and swiftly flowing along the 
slopes of the hills discharge into the sea. These 
rivers are mostly torrential in nature and dissipate 
large amounts of water and energy, all untapped. 
Some rivers like the Murray-Darling or those drain- 
ing into t lie Lake Eyre are widely fluctuating 
streams, bringing down comparatively larger run-offs 
during the monsoon months and running dry in the 
summer just as the Damodar does in Bengal. These 
livers however flow' over potentially rich agricultural 
lands and therefore offer the best possible scope for 
development. A large portion of Australia, mostly 
that included within 10" isohyct, i.c., the peneplain 
and a part of the geosyncline, is characterised by 
scars comparable to the ‘wall’ in Indian desert, 
through which water comes down in periods of four 
or five years. These offer no scope for surface 
storage. This makes it all the more imperative that 
water elsewhere should be conserved to the last drop. 
J. D. Langfe* estimates of water resources point to 
the fact that even if all the resources are developed 
they are unlikely to irrigate oven 2§% of Australia’s 


•Australian Water Resource*, J. I>. Lang. Water and 
Water Engineering , November, 1946. 


irrigable, lands. Jt is no wmidci therefore that the 
two States of New South Wales ami Victoria have 
already spent £50,000,000 on developments and many 
more costly undertakings are in hand. 

Of the rivers of Australia, in the Central Basin, 
two systems ate worth mentioning. One is the Lake 
Kyre Basin, where the rivers Einke, Diamantiua or 
Cooper’s Creek bring down the run-off from the 
western slopes of the coastal range in Queensland. 
But the contribution from these rivets being scanty 
and occasional, there cannot be any big project of 
conservation in the basin. Two very bold schemes 
have however been suggested to convert the 610,000 
stp miles of tract in the Lyre basin* into rich agricttl- 
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tuial fields. ‘The scheme suggested by Bradficld 
provided for conservation of the waters of several of 
the east coast rivers and the conveyance of water so 
conserved to the west of tin* divide, there to be 
distributed oil the central plains as irrigation water 
and domestic and stock supplies. , The yield of the 
inland flowing streams was also to be conserved for 
the same purposes. The scheme suggested by Idricss 
was basically the same as Bradficld ’s, except that he 
suggested tapping all the east coast and gulf rivers— 
if necessary, pumping and piping the lot/ 

But how much water can actually be utilised in 
this way? J. D. Lang’s probable estimate of total 
water resources of Queensland rivets would not 
exceed 18i million acre feet almost identical with 
the total water percipitaled in the Damodar basin. 
If 75 per cent of this average flow is harnessed and 
allowance is made for evaporation amounting to one- 
million acre ft. per year (in the light: of experience 
in Victoria) a regulated yield of 13 million acre ft. 
could be obtained. As in Victoria, if a distributidh 
efficiency of 30 per cent is accepted as# the standard 
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(uniaidei in# the te!tijw.rature and inanity oi the 
n*A ntiifc than 4 milium acre it, would be nonnaih 
avadahU for th* land, The benefit* of irrigation max 
then Ik: extended to as tutkh a-* 12 million .nre* oi 
Lind depending «<n the t>pc of aop, Tin-, ear. 
support a population of about A million only. 

The Miina> has beeti called the ‘Nil* oi 
Amttaha', Tim basin of the Murray compri .* •> ,m 
area of 414, (M) q, miles of which the caU intent 
,iu:h along the interior slopes *>f the mountain* m 
the S. 11. of Australia (Victoria and Qucem l.md) 
would amount to ISM ,500 sq, tittle^. With an avcr.um 
annual rainfall ot 17" the total precipitation m the 
basin would auiount to about 150 million at re it. pel 
annum. The Murray and the Nile play th** ‘am*, 
par it in the economic life of the respective conto 
ih ills. As a matter of f;ut, the Nile ba an (l,lf>i\000 
m|, mile) is moie than 2\ times tlie aua ot the Mutiav 
l»'i-au (414,000 sip miles), with three tun* tin 
avit.igv lainfati. ’The Nile is 2 1 times a it mg, and 
it. mein annual discharge (70 million a«r« It > m 
mot*' than seven times as great as that ot the Mm: as' 
(10 million aue It).’ The developments in in* 
Murray valhy comprising a*> it docs oi tom auto 
iminotis State- each fiercely voginxaut of its nel.t., 
the most important from the point o! view M the 
sotmtrv's cmiionty, have been tathei complex and 
tttu o otditmted. We reproduce in a bit of details the 
t Misting conditions and problem.-*. ff 

“lly far the most important complex « »t mu. e 
t a at work * in AuMtulra i* in the Murruv Valiev Kean 
, . . . Theie is a cntnpU x <*f it ligation aiea-- (intensive 
cultivation), litigation district** (extensive rnlhv.i- 
tioit), and iuigalion tiusts, domestic and stock w.tUi 
supply district*, and hole trust districts. These aic 
uiwki the independent jmi*dteliou *d three States, 
with the 1‘irst Mildura Trust in control in the Mihiura 
district The works are based on the waters ot tin* 
Mtutay ami its Victoria tubular ic* such as the 
('oulinun, the l # oddon, the CampasjH ; on the 
Muirubidgec and the latch km livers with one fairly 
extensive water trust near its confluence with the 
Murray, and numerous bore trust districts along the 
upper reaches of the Par ling nil in New South 
Wales 

“Although these various systems arc uudu tour 
separate and distinct controls, they are in fact all 
geographically part ot the one system, and are tend- 
ing to become interlocking. This points to one of 
Australia. 1 * irrigation problems, multiplicity ot con- 
trols and an element of jealousy and parochialism as 
between the State*. The three States concerned could 
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have eo-opeuited with one another to a greater extent 
in the interests of national welfare.” 

“In Australia as in many othei countries, politi- 
cal border* have been hud down arbitrarily, and often 
ruu counter to true geographical boundaries. There- 
in an argument in favour of forming a Murray Valley 
States, to which could be entrusted the co-ordinated 
development of the valley." 

What a stianue similaiily things in India have 
with the tomlitioU'* m Australia? We have often 
pleaded and repeat the argument once more of setting 
Up administrative unit- based on economic and 
geographic consul -ration*,. The (hwvrnment of ludia 
has, or course, accepted the idea of creating a 
4 Da mot la r Valiev AdmmiMrat u m* ignoring such 
mtifiua) boimd.ines b< tween Hcugnl and Hihnr ami 
the SOf » u < l it is IvgidiUd the sp* ediiT would be the 
tad. ol <\p*diting the development. Similar auto- 
uomou units P>i othei river ' Id*- the Mahauadi, the 
Ti*ta, the Ko-a, Me, should also be * «. t up which 
would I* »ok »o tin. I»alam*d d»*i eloptuetit oi the *. ntire 
valley in all li - pha .e* Tlie ‘Harbari-m of 
Horderism* which r- however not peculiar to 
Australia alone is \c:v ni*‘elv illustrated for that 
count iv by a pat l iu liar iivci, the Snow v rivei which 
flow* through the Sink** o| New South Wale* and 
Victoiia. The fight over the m-e of the water in this 
river has been waged for years resulting in the loss 
of l,0o0,000 gallon*- of water pci lioni or nearly 100 
curves of easily available water winch runs to waste. 

Development of water resources in Australia does 
not end with the livers abate Tlie aquikis entoined 
in the gcosynelim^ are abo being miccc-MuIIv bored 
in the Munav basin, tire (beat basin (spread *>ver 
Queensland, Southern Australia and Northern Terri- 
tory), the Kucla basin (W'esteui and Southern 
Australia) and the Deserts basin (adjoining Derby) 
and the Noitli \\\*st basin In certain cases water is 
piped to long distance* for supph in mining towns 

The Au.sttalians are proceeding with bold vision 
to outbid the pa-t. ’Thoughtful Australians have 
advocated a national federal authority to control and 
conserve all catchment area* (on which the streams 
depend for their vitality ami perpetuity). It is likely 
that a national soil conservation authority will soon 
be established'. They have already profited through 
development project*. The Murray basin for ex- 
ample where 4 million acre ft. of water of melting 
snow used to run to waste and the country was given 
to sheep and cattle, the irrigation areas now support 
20,000 people in a district as against 700 prior to 
irrigation. 

As regards tangible results, “to date a total of 
about .£22,000,000 has been spent on irrigation in 
New South Wales, including about £19,000,000 by 
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;! a . water cour-ervatiun am! irrigation commission, 
.nut approximately £25,000,000 in Victoria. Annual 
value of products from irrigation areas in New South 
Wales is approximately £3,000,000 representing a 
icturu on the national investment of about 12i pet 
cent. The Wyaugalla Dam, on the Lachlan rher, 
paid for itself in one year of drought. In 1944, it 


saved more than 1.0Q0.000 sheep from death by tliirst 
and starvation." 

ivdgar Bee continues '‘Summing up we may con- 
clude that water conservation and irrigation works 
despite some hardships, disappointments, unforeseen 
heavy expemlitute, and positive wastage fat exceed 
ni national benefit the money spent.” 


POLYSTYRENE 

A MIRACLE MATERIAL FOR INJECTION MOULDERS 


M. A 

V^TAUTTN<» il'A commercial life in 1930 Polytdvuiu* 

iM' made great strides during the last few \vnrs 
.ia) lias re volutionized thermoplastic moulding . 
1'olw.u r» lie is the lightest of commercial plaMics. 
it i‘- cheaper than any other thcnhoplastie, un- 
•!ui;teil by water, alkalis, alcohols and most tieids. 
'doreover, it has exceptional dimensional stability and 
I- a\ailable in a wide range of eolouis — from spark- 
ing transparent through delicate pastels to rich 
•ipaqites. The pre-war liters of "Trolitul” which is 
’••‘e < id man trade name of Polystyrene will readily 
Ppreciatc the opportunity of getting supplies of their 
< >id favourite once again. Moulders who have been 
u-iiig eklluiose acetate for manufacture of combs, 
■oap boxes etc., may safely and promptly switch over 
this ideal material with considerable advantage. 

One of the first applications of Polystyrene was 
m closures for aoid bottles. It has since found many 
other applications some of which may be listed as 
follows: combs, cosmetic, packages, calling carls 
and cigarette cases, battery cases, etc. 

The ability of Polystyrene to carry light around 
curves or through flat surfaces makes it particularly 
appealing* in certain applications. When the edges 
ol an instrument panel moulded of Polystyrene arc 
exposed to a concealed light it glows forth at each 
marking. In a similar way, a ring of moulded Poly- 
styrene mounted around the face of an aircraft instru- 
ment dial and lighted from the rear makes the dial 
Hilly illuminated with a soft pleasing glow from the 
ling and totally cuts off any unpleasant glare to the 
pilot. 

Initial brightness and afterglow of “luminescent” 
Polystyrene depends upon intensity and time of 
excitation and also size and shape of moulded articles. 

Polystyrene, standard or luminescent can be 
moulded in any injection type machine in which ace- 


\7 \M 

t.Lc lu\s been used. It doc* not require any special 
mechanism or precaution handling. As usual, the 
moulding machine is first adjusted by trial to the 
eniTcot tempi lature, pressure ami curing' cycle. 

Polystyrene is vastly superior in many respects 
to cellulose acetate which it may substantially replace 
m injection moulding for no other reasons than the 
most sensible ones of quality and economy. “Techni- 
cal Data on Plastics” published by the Plastics Mate- 
lials Manufacturers’ Association, Washington, D.C., 
lists the following outstanding character i* tics of Poly- 
? tyrene : 

1. Exceptionally good electrical piopcnu*s which re- 
main practically const nt over c* wide range of frequencies, 
tempera turcq and humidities. The-a* prop* rt icq arc not 
impaired appreciably even after long immersion in water. 
Jin* material lias excellent arc rcsislauee am! is non-t rack- 
ing. 

2. Excellent resistance to corrosive chemical », sueli as 
.e ids, alkalis and salts, to lower alcohols, and to aliphatic 
hydrocarbons. Water absorption is negligible cv\n after 
long immersion. 

3. Excellent dimensional stability vvhi'-h is important 
where close tolerances are required. 

4. brilliant clarity, by proper compounding any d<a 
sired colour can I*? obtained. The material possesses the 
ability to “pipe” light, even around coiners, because of 
internal reflection. 

5. Low unit weight. It is one of the lightest plastics 
.it present commercially available. 

6. Stability at low temperatures. It is tough and 
stable at sufmormal temperatures as it is under normal 
atmospheric condition, and does not become weak or brittle 
even when chilled to stratospheric temperatures. 

7. Freedom from taste and odour. 

8. Excellent tinmldability. 

The resistance of Polystyrene to water is pheno- 
menal — the water absorption in 24 hours being O'OO 
to 0‘05 per cent only while in the case of* Cellulose 
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acetate it ra.u be a, high a^ 1 5 per iittl Ik nit-, 
cellulose acetate is shghtiv lolubk in water in l 13 
per cent in 24 hour*.) 

The low water absorption facilitates slot age. 
The moulding charm U ri . tics do not vary with 
(hanging humiditv . Mould cycles van therefore he 
accurately set and uniformity in moulded pie< better 
ensured. The advantages are further augmented by 
the fact that Polystyrene has lower mould shrinkage 
so that the moulded articles closely follow the dimen- 
sions of the mould cavity. The material has a higher 
heat distortion and it does not become buttle at lower 
temperature*. Thus, Polystyrene is particularly suit- 
able fut iu- tinder varying and extreme ehinatie 
conditions of India. 

The flow o! a thermoplastic material like cellu- 
lose acetate U controlled by tin nature and pn»i#r>r* 
tmu of plastici/cts Used m the formulations of the 
compound, Ik-side > acetone, cellulose acetate mould- 
ing powder usually contains triple nvl phosphate, tri- 
ercsyl phosphate and methyl phthalvl ethvl gly- 
eollate. These chemicals naturally inflmnre the pro- 
cessing ot ar ticks, their storage* transport and stabi- 
lity. No plastici/A-r is, howevar, used in the unii- 
pounding of polvstviene , the various flow giadc- are 
accomplished through control of molecular weight and 
molecular distribution which, in turn, are fartois of 
the decree of polymer i/atfon . Plastici/crs are occa- 
sionally a source of dilheultv in using certain material 
and cause shrinkage. Most plastiei/.ets allet t the re- 
sistance to mnnv diffel v at tvpes of packaged pioducts. 
Some plaslici/ais have undesirable effect < o i metal 

inserts. 

Computing the specific gravity o| cellulose ace- 
tate (I 32 average) with that of Polystyrene (I 00) 
it will be evident that Pohslvreitr will give about 
17-25 pet eent more pieces tor a given (plant it v of 
the material The price of Polystvrenc is also cheaper 
and it exhibits practically no breakdown dining the 


pitKcss ot ntjotion moulding so that all scrap in the 
form of runner and sprues can be pre-used after grind- 
ing. These factors work out a saving of 30 — 40 per 
cent in the cost of the moulded products. 

In fiermanv, Polystyrene was more extensively 
used than in I\ S. A. or in the Ignited Kingdom. 
Injet tion moulding requirements in (Germany during 
the war used three-quarters of Polystyrene produc- 
tion The remainder was le-ed in coatings and in the 
manufacture of sheets. In 1043 the l\ S. production 
ot Polv stv rene was 4,000,000 lb>. only whereas 
(■crm.iu production in that year was mure than four 
times a.-> much 06,400, MX) lbs). In 1945, the l\ S. 
production was estimated at 15, 000, (XX) lbs. Poly- 
styrene was commercially introduced as material foi 
injection moulding in 1938-39. Since then the advant- 
age of this material have been more and more appre- 
ciate d. In India a couple of injection mouldcis started 
to mamtf.utuic <omlo Using Polystyrene under the 
trade name “TiolituTb These were Used in 2 o/. 
Knina mathiues and mil at 2l()°C. The curing time 
was about 9 seconds. The pre-war users of Trolitul 
need not Ik* told about the advantages of using Poly- 
styrene. They must have remeiubeied how smooth 
was the woiking of the machine with Polystyrene, 
how quickly the pieces set and came out ‘bone dry* 
from tin* mould cavities identifying themselves with 
their characteristic and pleasing metallic sound 
There was no pungent acetic fumes which sometimes 
trouble the operator while woiking with acetate. 

With the outbreak of hostilities Polystyrene, like 
many other chemicals, went to war. It was available 
onlv for essential military applications. Styrene, the 
monometric form of Polystyiene played a very im- 
portant part in the manufacture ot synthetic rubber. 
It was, however, long predicted tha,t in the post-war 
period Polystyrene would be an ideal, abundant and 
inexpensive thermoplastic. The 1 prophecy has come 
true. 
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ATOMIC ENERGY RESEARCH 

At the first meeting of the Hoard of Research on 
Atomic Energy (*cc Science and Culture, Septan- 
her, 1947) held under the chairmanship of Dr H. J. 
Hhuhhn, the question of the training of persons for 
nuclear research was discussed and decided to draw 
u\i a scheme for basic education in nuclear research 
iii Bachelor of Science (Honours) and Master of 
Science in the Indian Tnivcrsities. 

The Board stiessed the need of Indian ITiiver* 
-ilies being encouraged to give the minimum bash 
ti. lining in the theory and technique of atomic re* 
-earch. 

The biological aspect of the nuclear research 
was also discussed by the Atomic Research Board 
and it was decided t«> recommend tc» the Dominion 
Government that a highly qualified expeit \ghu is 
now available in India should be sponsored to do 
pin siological research in cancer in connection with 
the Radio Acti\e appliances jointly at the Tata 
Fundamental Research Institute and the Tata Memo- 
ml Hospital for cancer. 

The Board also recommended a scheme for theo- 
retical research in cosmic lays in the Delhi l T nivei- 
-ity. 

NEW AID TO SEARCH FOR RADIOACTIVE MINERALS 

A MOMFJKD form of “Geiger Counter 1 ' is being 
employed in search for uranium ores. These instru- 
ments are portable ^md by means of earphones Hicks’ 
i an be heard wdiich tell one that sonic alpha-, beta-, 
gamma-ray particles produced by disintigration of 
radioactive elements lias entered the ionization 
chamber of the instrument. By finding the frequency 
of such licks an indication rnav be obtained of the 
presence of extraneous radioactive bodies. The in- 
strument has also been employed in oil-wells to map 
underground structures. 

This instrument may be of great help in India 
.in the systematic search for the radioactive minerals 
that is going to be carried out by the G.S.I. for the 
Atomic Research Committee set up by the Govern- 
ment of India. (Scientific American, February, 1947). 

NEW ISOTOPE OF CARBON 

Radioactive carbon with an atomic weight of 
14 as compared with 12 for ordinary carbon was one 


of the physicists’ many predictions. There was a 
theoretical suggestion that if a Cosmic Ray neutron 
should strike a nitrogen atom in a certain way it 
would convert it into an atom of radioactive carbon. 
The formation C u by the neutrons produced by the 
cosmic radiation had been forecast by l)r Kibly of the 
Institute of Nuclear Studies of the l-nivcrsity of 
Chicago. Recently the existence of «C U in methane 
derived from sewage is reported (Science, JOS / 
576, 1947). The work is an example of perfect 
team work of six men between the above research 
institute and a manufacturing lirm, Houdy Process 
Company of Philadelphia, The work of separating 
the isotope of carbon fiom the methane was carried 
out at the Houdy plant and the radiation measure- 
ments were made at the l : niversity of Chicago. 
Methane prepat ed from petroleum was found to con- 
tain none of the C M . The reason is C u 1ms a half 
life of 5.000 years and petroleum is much too old 
composition to contain this active form. The above 
note has been adapted from reports in other journals 
and lacks certain details. We are awaiting the parti* 
eular issue of Science for further details. 


THE D1XENCE DAM, SWITZERLAND 

A REMARK able feat of engineering has been re- 
cently revealed by Professor A. Stucky in describing 
the great Dixence Dam in Western Switzerland. 
According to this author, who acted as chief con- 
sulting engineer of this project, the dam was com- 
pleted before the war but the details of its design and 
constructional features could only be revealed now. 

The pttrpose of this dam is to # form a storage 
reservoir of 1800 million cubic feet, in the upper 
valley of the Dix, the top of the dam being at u 
height of 7300 feel above the sea level datum. The 
crest line forms an arch of 1500 ft. length ^ross the 
valley, composed of part-circles with a radius valu- 
ing from 460 feet to 1480 feet, and leading over to a 
straight-lined overflow weir on the right ba^k. The 
most outstanding feature of this dam is the fact that 
it consists, not of a massive structure, but of a series 
of large H -shaped concrete pillars, the “flanges” of 
which form continuous upstream and downstream 
faces, whilst thfi length of the “web” varies from 
180 feet at the bottom to 28 feet just under the top 
which is formed by a massive crest. There are thus 
inside the structure, between the webs of the H- 
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shaped pillars, hog*: hollow v i L<*;d <e*h», winch nave 
toil It* d in a gnat <t«. mg <»r matt : k»!, (.ompiud A»th 
a mn.vdic dam, a i w t whuff incidentally nuk** it 
poa-.iblv to oo < ru 1 tin tea* Uou *,[ tiu -tun Lire 
umlci ill*; inllmmr of v;»n»m> pr*.- «mc m»d u*in;»».wt- 
tur*-». Thor. ,.,v ‘Oiit^ M pdlms iron- *o h- L» ‘vet 
apart, tlm hi ?/!■'• t in ;i .linn:: >H0 Pel w 1 cm! tniiig 

of "‘pla/H <»V' » oUph.-d in p.t;l . V : t ! 1 ' sptiU* 

moh jf/thi . m I- fj !>-. i 'ium- «»f i I at* * . ; ; ’/-is 
n*»t po * ILL I*/ i-ila. i ui* > <u *. on nt anv s nil !i! ■ •_ tr* % t 
or the ;>uff<-d d.llli, *>M(] c'u h par o', pdils 

had to be proj;or 1 iou< *1 uthl d< mm d .> *ard 

to any nppoU Moju iU mr. hhotn t to -P 
hm d am! alum t \ * r 1 1 * at up-.t?».im I;.- • L m mU lllc 
*\ a ter j ft k M*ur\ *htP> bm pd!u-> ini t ti’- < on n\e 

« town -.It </ ; i n i tare ptoUvK tin f : t a : : < * i »* ? 1 1 : « !;o}; ; the 

indium v of snow : 1 1 o { ho* f Roth flu* \ o \ - *»: the 
dam f it« laid out \\ ills n‘.v»»m\ ioi,i|. ',h! of • pv* iat 
Host pluot ( stoiU tnuLrial Pallid 111 Sw 11/5 i land . The 
ton timtion oi the dim -.v ,i i j»o.i--ifh«l •}. mgh 

A-tenmtic geoI..,uai i ;i v t* -it r 1 it am » ij 1 1 » * ximu.d by 
air, Ur. *»f ted rail* i tr-. whuff ear i Lit* i u-id m 1 1 » *a 
d(U'iM'»n of tin. r i Vv f durum. ’In turn of roll -L in in >n . 

Tff* (I i m i i cq it u< (I mi k *< '. ■ i \ ■ 1 1 on oi m million eit, 

wluh' il contain'. II million ml, of , mi. ni ami 
nearly I - eft. of irnisoinv (/ffbMui /’* i /. r«o/ •/. L l<t 
*ur.ss% l\oniauth\ So. i , lP4fb. 

X K ( , 


HOURLY AND DIURNAL V ARI A HON OI RAINI ALL AT 
BANCAI.ORK. f > OONA SIMLA AND MAHAUAL! SHWAR 

Dpct KIW-’inA ».> imnLdl m tin dilL-imt lmum of 
the tiny L. of mt* f ^ *>( Loin vitio\r, pi mil' o \ l v\ . 
A kriovr L <lee n - t<» l’n him of tiu c ! * \ whin 1 1 u m is 
;t Icmlenrv lor tlir mo < .u«;mnt iinnsnm «. ! i < » n - 
lull inn! ha t hr I’lJisimum amount **t r..m t»» «h rur 
will ilouhtle*.'- Lr <#i \uliK to nmmim, v«»u»iti!ois 
t n^iUjrrl in om 'liurhou »l yolls, Lmrist ami ii*-lnli\- 
makers, imt to mention otmi -. 

In a paper, mtitUnl *’A tlb-ms-non »*t h».u K ; un- 
f ill nml as^H'i.iti <1 wind diuetu'u at II.m m 1<>:V 
f India Meteor oloy iral Department, - v m Ne.o.v, 

l*tW 102 L the hourly rainfall uvomU of the 

Bangalore tth>ei\aiorv Based on data for t’.n- \ v ais 
18J>.*S' A9M are atuh/ud. Preeipitation is most tie- 
mient at:d lte:ny <hnin.e the evemtpvm ami du e»rl\ 
part t)t nights dnun : t all the seasons. L»rt m mns e,el 
^enerallv the least amount of rain Thus omwvtion 
is the chief cause t>f raitrfall over Bangalore. Most 
of the rainfall nuaMtrcd at Bnipealote is associated 
with westerly wimls and the least’ amount o» rain 
occurs during ealtn weather. As in the vase o\ * rt her 
Indian stations wimls from the least frequent direc- 
tions have the greatest association with rain 


In another paper “An analysis of the hourly rain- 
fall records at Poona” (So. 103 ) the hourly rainfall 
at that station during the years 1930-1939 has been 
analyzed, and the frequency distribution of different 
amounts, the diurnal variation ot rainfall and the 
distribution of rainfall with surface and upper winds 
from d iff ei v nt direct ions studied. The characteristic 
Unture of the diurnal variation is a marked increase 
in the nltcrnoou ! ours of botli the rainfall amounts 
and o». ea'ion> of ainlall m all the months except 
July am! August, v- ]|**n the uhuwooii i*. strong. Rain- 
tall is found to L< m««st iri-queiit in the cold weather 
with wiud. lrom >*'*!{, v. ilit winds from S-Ii to S in 
Mari li am! Ap.il, with wimls fiom \\' t<» SAV r fi<*m 
May h; September, and with winds from X-K to K 
as along lp»n’ SAV to W (lining the t (.treating 
monsoon . 

Ill tin SiUntifu Snti , So. W4 1 the leeoids oi a 
self : oitlui .* i ain.’.iui’e at Simla ;>k analyzed for 
tin, ei sr-. KMU IRJf*. Tiu* data (lining the winUr 
montlo. au* \ it Kite <1 by tl*e abseine ol a heating 
airangvimni to niell the snow as it fell. D\nmg the 
Jc-t of the war tln_r(. m gem: ally a tendency to a 
maximum in flic afternoon and a mniimmn in the 
eurlv 'part of the night. 

In Siunhfic \of t , Sit. jf/S, the liourly rainfall 
uioids of Mahal).des)iwar for tire years 1931-194^ 
haw been analyzed. The data aie too few to giw 
a v leai inference for the winter mouths. During the 
rest of the year, the situation oi the station on the 
Western C«hats, which favours the development of 
convection in the afternoon, ‘-u'lib to be the chief 
factor in affecting the diurnal variation. 

MKTAL CASriNt; I INDS \ COMPblfTOR IN 
POWDLR ML I AI .LURUY 

Po\M»KR metallurgy i - h\ n<# means ,i new* miIi- 
jevl, but in lecent years stuff pi oe less ha^ been made 
hi this blanch that powdtr metallurgy lias passed 
into iff*, realm of exact science. The process con- 
sists tundaiiK ntallv of moulding a metal powder to 
any desired shape by the application of pressure. 
Recently, heat and moulding pressure have been 
applied simultaneously to the powder and this 
technique is called ‘hot pressing” or "sintering*. 
The effect of pressure and heat causes increased 
atomic mobility within the individual power particles. 
As soon as the atoms acquire sufficient momentum to' 
overcome surface tension and other physical obstacles 
diffusion of adjacent particles takes place and bond- 
ing occurs. The technique of powder metallurgy is 
not confined only to powders of single metal, alloys 
can also be produced in this way. An intimate 
mixture of individual i*o\viter required in the alloy 
is pressed and moulded to the desired sha]>e. After 
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suitable heat treatment or sintering a solid compact 
of the alloy will be produced. The .material will 
often be more homogeneous thau the equivalent cast 
alloy. Mixtures of mutually insoluble or partly 
soluble metals or mixtures of metallic with non- 
metallic powders can be sintered, resulting in no\c! 
products which cannot be obtained by other means 
The commercial fabrication of the refractory metals, 
such as platinum, tungsten, molybdenum, tantalum 
and titanium was made possible by powder nntal- 
luigy. New materials like hard carbide tool lip-, 
wire drawing dies, etc., and complex materials such 
tungsten-copper foi electric make Ami break con* 
Uu*ts and copper lead bearing metal, cannot be 
manufaebued at all or not so well by other methods 
than powder metallurgy. The newly developed 
magnetic material of higher magnetic energy than 
oMc! alloy-*, the complex iroiwnckebalumminm 
cobdt copjk: alios s universally known as Alnico and 
Aleomax ate vciy hard and brittle and can be shaped 
* i ? ; ! \ 1>\ grinding am! it is \erv dillicull to make 

Almco and Aleomax ending with acciuatels located 
iiole*» and bores. 

* 

Thu- tlw new alios s, though b\ f;u the mo-4 
p»wwriul permanent magnets, could not Tie com- 
mercially employed because of their fabricating diffi- 
culties. k<*centl\ a process has been developed by 
which -inter ed permanent magnets can be made oi 
Almco from metal powders. 

n. c. n. 


.SUBMARINES 0| THF. FU l URE 

Navaj. warfare with submarines is not yet dis- 
continued I>> the atomic bomb. From lessons lcaint 
at the bikini Usts, ’dans have been made bv l . S. 
Navy for undent nter craft that will enable their 
equipment to withstand even the explosions of atonm 
bomb in water. German blue-prints for I '-boat 
development have been secured bv l . S. Navy stall 
and they are considering the developments. These 
were made to stand against the anti-submarine 
measures adopted by the Allies. The submarines 
are now’ detected under water by sono-radio-buoy . 
It is a small floating device dropped in the suspected 
area from an aircraft. The buoy contains submerged 
.hydrophone capable of picking up the underwater 
sound made by submarine propellers. The hydro- 
phone triggers a tiny radio transmitter in the buoy 
that sends ojdcd signals to the plane above. After 
detection, the actual "kill* is by shell fire in case of 
visual detection or by depth charges. The sub- 
marines as they are, are still chained* to contact above 
the water for air either by surfacing or the use of long 
breathing tubes. It may be noted the major bulk 

7 


of research grant* in the United States at the present 
moment arc being financed by the Atmy and the 
Navy. The German submarine accessories and new ? 
craft, it appears, if available earlier, might lmve 
prolonged the war. The 'Snorkel* system is an im- 
portant development. It has a breathing tube that 
van be used when the submarine is relatively near 
the surface but still hidden under the water. Vessels 
with snorkel lived not come entirely to the surface 
to recharge power batteries. In fact, many remained 
submerged for period of 70 days. Another develop- 
ment streamlined hull with increased battery capa- 
city and consequential higher speed. Increased 
speed, though seemed for limited period make it 
easy to escape detection and destruction. There were 
plans also for hydrogen peroxide gas turbine engines 
making for a speed of 24 knots, at least for period 
when split ts were needed. This speed far exceeds 
the best undenvalet crafts even when on the surface. 


DFVF.I .OPMENT OF SOUTH PACIFIC ZONE 

A commission ha.-, been established with tern po- 
litic headquarters at Sidney under joint undertaking 
by tlie Australian and New Zealand Governments 
with the object of promoting international co-opera- 
tion in the development of economic and social 
w ell are of the people of the non -self-governing terri- 
toiies in the South Pacific region. The participating 
countries have each territories in the area aud they 
are Australia, France, Netherlands, New Zealand, 
United Kingdom and the United States. An initial 
budget of ,£40,000 has been provided with Australia 
carrying almost one-third of the amount. The com- 
mission’s function will be advisory and it will 
organize studies and recommend measures in matters 
of agriculture, fishery, transportation, industry and 
labour, marketing, etc. The commission Will how- 
ever finance public works, education, health and 
social welfare schemes. Uadi country will appoint 
two commissioners, who will jointly hold at least two 
regular sessions per year. An rmportaiit unit of the 
commission is a standing research council manned 
by full time personnel. The commission has been 
sponsored independently of U.N.O. and the zone of 
activities is naturally outside the present political 
set-up. 

INFLUENZA VIRUS 

Influenza virus consists df protein, nucleic acids, 
lipide, carbohydrate, 60 per cent water and an anti-' 
genic structure characteristic of the host from which 
the virus is obtained. The virus has not yet been 
obtained in crystalline form, but the particles of tlw 
virus are large spherical structures aboyt 10m /* hi 
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diaint'U) . Two strains of Ok- virit -./c-;,rc»tntiiin tvjn. 
A and type ti lum- Leva inw.-.tJ^atvd by !>: >t.mkv 
;»t the Rocletelh r iM-tmiU- for Mulkal Kescareh and 
b« f(HVC a tevitu of the work m ••! lecen! kvlur..: a; 
l'hiladel{>h ia jf.. j v~L'vi vt*« 1 t i ml* N*j|>ci 1'n/c ui 
Chemist! y m tlHt joint!} with Dr*> Northrop and 
>umm*r. T lie t s* ruin', do nut produce immunity 
agaurd each otfn-r and live dehnitc difiVu-m c- mi 
ammo acid eompo»iih»n were iound U. tween tlnm 
The v e sLudic» uidrrated that there were ih tni* a! 
i, h linin'* with the <. hauge m virus Unu.it tmstk • 'i m; 
results of flu- .todies give imthcr evxhme of dio*. I 
dqwndem t oi btnl»»gkai aUKit\ i: | »i i Ukiiii d 
Dun tore, f 

The inllmm/wi • pideiuu ot piH unk'. Hurd hi tii 
dcdimtioti of human lives niui tin tv,<» cpid* me 
phu;Ue cau-cd bv H*t\ tthr. {>• It, ;n tin bth i». ulurv 
and 1350 Ale It. hn,!iiUt eTnutid lliat of p*)0 million 
people a tlin V rt 1 , 1.5 m i I i t> »2i dn d hr Stanley b opo- 
mistk that tin* highly puniad ;tdl»h \\t i n-miiii <i' w- 
lopul durum tin* last war liquid prod me a m< .u; 
*>( prevent mg such a human cahenroplu Tin lb" !.i - 
irlUr Institute is a privately endowed bodv hut tlmr 
team spirit and UMuroh rntiutus haw laid will thv, 
has!) !<*t inter national cooperation. 


PKOfO/OAL DISEASES AND DOMES I K A ITl) 
ANIMALS 

"The role ok Atthroi>od,i in the tiauMiu vaou of 
Protozoal Diseases to the domesticated animal, in 
India*' sva.. the subject <.i an nddre^, iiciutK deli- 
vered l»v Di II. N. Ra\ , Pndo/ooingi n. Imhan Veteri- 
nary Rewatch Institute, Mtiktcsw tr (Kmn mn), t<» the 
Zoological Society of Bemud D: Ray dealt at kngth 
with ihc important diseases siteli a> -ant a, bain 'stalls 
ami iheiler iust*'. 'Hie causal agent ot muu, known as 
Tryptinosvma was stated to he ti.insuuttrd 

mechanically from an infected to the fualthv animal 
through the agen*v of hittug dies, chiefly the tabanids. 
The buffaloes ami cattle served cr> ‘camel.'' and 
hardly evinced any ugn oi' the disease. Dt Rav's 
researches showed that in nature these carrier animals 
played a great t>.ut t in pci pctuatioit of situ a m this 
country. Control measures should be directed towards 
(a) the treatment of clinically affected cases with the 
specihe drug 'AiitivpoP, (fr) adoption of diagnostic 
methods \uch as eompletueut fixation test nr allergic 
test tor the detection of latent carriers, (,) tieument 
of the positive reactors to the above tests and p /) 
adoption of fly coutiol measures which would include 
M>oth the destruction of tnbunid ejjx», liberal ik* 
of fly repelkmt durinx the fly season. A prophylactic 
dose of Antrypol (5 yrins. per 100 lbs IhhIv weight 
v u a 10 per cent solution in sterile distilled water) 
hud a commendable effect in saving tajuiues from 


getting attacks of surra in an endemic area. The 
dose had to be repeated at the end of every third or 
fourth week throughout the fly season. 

Babesias is in animals was transmitted by ticks l 
such as hoophilui australis and Rhipicephalus sangui- 
neus and also perhaps by such other ticks as 
H yalomma negyptiutn, Hacniophvsalis hispinosa ami 
(h nithodvKi ^ Mii'igni. The organisms causing babe- 
siasis are known to pass through the eggs of tick and 
hence the progeny oi an infected tick are also 
infected. A peculiar feature of this protozoal disease 
is that not only the vertebrate host help in the per- 
petuation of tfie disease by becoming carriers but the 
intermediate host tihe tick' aKo plays an important 
part by passing the mfirlion to the progeny through 
the medium of egg* Any control or eradication 
measute should he directed liistlv towards treating 
the iliniiallv affected cases with Acaprin or lMiema- 
nidnw and second! v, applying meastiies for the 
tlcstmieiiou r,| tick- aich as DDT spra\s and use of 
arsenical tick -dips. 

Theiletiasis pioduced h\ Tbnlaiia annitlata is 
known to occur ,in some parts o{ tliis country and is 
said to J«e responsible for a fair amount of mortality 
amongst calve-. The tick re.sponsitde for the trarfs- 
mission of this disease is // yalotr.nui aegvptium and 
according to Dr Ray, unlike the observations of some 
foreign workers on allied species (7\ pan\i\ this 
organism (7\ annulata) could pas- through the eggs 
of tlvaloninui iwgvptium and thus the progeny of 
infected ticks were also infected. It was observed 
that the transmission of the disease could only be 
affected in the adult stage and not in the larval or 
nymphal stage of the li|^ Since no chemothera- 
peutic agent was vet known to cure theiluriasis the 
adoption of tick control measures was very strongly 
recommended. 

Concluding, Dr k;t> referred various lacunae 
in oiti knowledge about the life-histoi ics of protozoa 
in Arthropods and as well as in the vertebrate hosts. 
He stressed that the students of Zoology in the 
various Indian universities should be guided along 
these channels and thereby help to bring the science 
of parasitology to a perfection for the well being of 
our domesticated cattle. 


ELECTRONIC MEASURING IN HORTICULTURE 

Both tor agriculture and for the horticulture, 
soil-testing is of great importance. The work oil the 
analysis of soils leads to the improvement of the soil 
for the growth of the crops. In recent years the 
interest in this direction grew to such extent that the 
laboratories have been opened in many countries for 
soil analysis. 
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The cause of the failures in hothouse cultivation 
has in many cases been traced to too high salinity ot 
the soil, and a general examination of the soil in the 
Aalsmeer hothouses showed that in 60 per cent of the 
cases the soil was too salty. The chemical anal\M-. 
of the soil is cumbersome and takes a great deal <»f 
time especially when a large number of samples hn\c 
to be tested regularly. 

Nowadays the salinity of soil solution is dctei - 
mined by measuring the electrical conductivity of flu. 
solution. The greater the salinity of the extract the 
greater is its conductivity. The sample drilled ftnm 
the soil is first dried, ground, and sifted and then 
shaken in distilled water in a beaker. A Phillips 
immersion coll, type G.M422I with a thcnmmictci C 
placed in the beaker ami the resistance of the liquid 
column between the charged electrodes of the imniei • 
sion cell is measured with the aid of the Phillip* 
universal measuring bridge ‘the Philoseop' GM41-I0. 
'1'he inverted value of this resistance nuiltiplivd In 
the constant of the cell gives the conductivity of the 
liquid. It is necessary to control the temperature 
carefully because tliis has a considerable effect upon 

conductivity. 

. Normally the bridge proper (the part forming a 
Wheatstone bridge] is charged from the philoseop; 
the power supplied by this is of such low frequency 
that in liquid measurements polarization and dis- 
charge phenomena are apt to occur, ami for that 
reason it is preferred to take the liquid measurements 
with a current of higher frequency by using the 
Phillips, oscillator GM4260 which gives a voltage of 
2 V at a frequency of 100 c/s. tints producing any 
possibility of polarization in the liquid being 
measured. The bridge part is disconnected from the 
transformer and fed via the oscillator which is con- 
nected to thtt terminals of the philoseop. The zero- 
point of the philoseop is adjusted by a cathode-ray 
indicator. 

In the sugar industry the ash content of the 
sugar solution is determined quickly and accurately 
by the Phillips Philoseop GM414Q in combination 
with the 1000 c/s oscillator GM420O and the immer- 
sion cell GM4221 . 10 gms. of sugar is weighed off 

and dissolved in 200 c.c. distilled water, then the 
electrical resistance and the temperature of the solu- 
tion are measured, from which the electrical con- 
ductivity of the solution is found out. With the aid 
of Lunden’s tables the ash content of the solution C 
easily determined. The ash content of the sugar 
solutions can be determined accurately to within 
0‘05 per cenj by this method. 

Sturdily built philoseop gives better results than 
expensive galvanometers which are so sensitive to 
mechanical shocks. The cathode-ray indicator is 
inertia 1 ms, free from parallex and not susceptible to 
mechanical shocks and vibrations. 


DIRECTOR-GENERAL OF- CIVIL. AVIATION 

. • 

Mr N. C. Ghosh , member of (be Air Transport 
Licensing Hoard, has been appointed Director- 
General of Civil Aviation in India in succession to 
Sir Frederick Tytmns. 

Mr Ghosh served the Indian Railway service 
foj nearly .44 yeais, ,iud retired from tluit service in 
1946, as General Manager of the East ludian Rail- 
way. Mr Ghosh mulcted conspicuous services during 
Kumbh Milas, the August 1942 disturbances and 
recently as the controlling authority f<>r the evacua- 
tion of refugees by air. 


ANNOUNCEMENT S 

1>k Frans Vkhihjokn, Managing Editor of 
Chronica Rotanica, lias luen appointed an Honorary 
Staff Member of the Government botanic Gardens, 
lUiitcnz.org, Java, at the invasion of the 130th Cente- 
nary of the Garden, May 18, 1947, in iccognition of 
his work, during the war years, on behalf of the 
scientific institutions of the Netherlands Indies. 

Thr publication of the Herat Js of Ihr Indian 
Museum, which wa.-> suspended in 1942 in view of 
the urgent need for economy in the use of paper, 
was revived last yeai and Part iv of Volume XL1V 
appeared in December, 1946. It is now Imped to 
publish, as soon as normal conditions are restored in 
the country, one part every quarter as hitliertofore. 

Thh undermentioned members of the staff of the 
College of Engineering ft Technology, Jadavpur, are 
engaged in advance scientific and technological 
studies, in Europe and IJ.S.A. on scholarships 
awarded by various sources. 

(1) Dr Dilip K. Hauer ji, Prof, of Organic 
Chemistry, has joined the University of Wisconsin, 
U.8.A., as Watunmll Foundation fellow and is work- 
ing in collaboration with Prof. W. S. Johnson on the 
investigation on the synthesis of Ucslrone, the female 
sex-hormone. 

(2) Mr Amiya K. Chatter ji, Asst. Prof, of 
Electrical Engineering is working for Doctorate in 
Electrical Communication Engineering, under Prof, 
Kvaritt at the University of Illinois on a Walumull 
Foundation scholarship. 

(3) Mr Gqpal Ch. Sen, Lecturer of Mechanical 
Engineering is specializing in Machine Tools and 
Production Engineering under Prof. Boston at the 
University of -Michigan on a G. A. Acharya scholar- 
ship. 



154 


set LXiT 3ND CULT I IRK 


Vol. 18, No. 4 


(4) Mr Mohitriuhoti M^kberp, lush tu tor m 
Electrical Engine*, unv;, U studying for t!u/ <R>u-. \ 
of M Sc. iu Electrical Communication Knumoiii;; 
at the University of Wadnughm, (Scatlh , U > A ) 

on a Government of India scholarship, 

(8j Mi Sudhindr anath Ch.mdhun, Lo ohm o’ 
Mathematic*, N Undying for Dot. tor ate iu Appl.-d 
Mathrmath s and Aer odynamus at the l u;vm mv <>, 
faro, t Sorl>« mm,) under Prof. Henri Vdlat, Memoir 
de l/lwUtu?, on a Frem h < bwenimcat -cholur hip 

16 / Mr Nahniraujati Mooklurii, lu'iiuctor *i 
k hvinit al Engineering is sUidvmg for DoetotnU :u 
Chemical Eugincejing under Plot Coulsoii at E:» 
Imperial College of Science and Technology, London, 
on a Government of Bengal schol.u -dup. 

(7)) Ml Dilip K. DuUn, Le.!nr>:t o) Chemu.d 
Eng meeting ts joining tlu* Carnegie Institute o! 
Technology, Pittsbmg, U.S.A. for M.Sc. dcfcUc 111 
chemical Engineering on \ Government oi Bmi ;ai 
fvhohuship, 

Til K British Sn<iety of Seal Science was ivcmuU 
mangutatvd at London School of Economies on Apnl 
15, 1947. Tin.' annual -mb'CMptnm for the sock l > i - 
fixed at /,l and the tin.rnhet .liip m open to .ill 
mtcicstcd m the study and teas of the sod, Mihjut 
to approval bv the Council. Tin* following ,un* 
elected «*lfh er -» of the Council; Tnsutiot C G T. 
Morisou ; NYochuy 1C. W. kits ell ; Ei/rfm G V. 
Jacks. 

Dr J. L Bhaduri, lectin er in Zoology, Calcutta 
UuivvrMtx and Sir Rash Behai y Ghosh Travelling 
Fellow for the year 1040, has Been awarded t!»e 
device of doctor of Science of the Edinburgh Uimci* 
Mty. Dr Hitadttri has specialized in the Motpholu v 
and Systematic of amphibious and submitted a tin si- 
on the "‘Anatomy of the urino-genital Svstem of 
Suliciitia.” 

• 

Dr B. Kar, formerly lecturer in Zoologv, 
Betlume College, Calcutta and Sir Rash Behai y 
Ghosh Travelling. Fellow of the Calcutta University 
for the year HM5, has been awarded the Ph I). 
degree of the Edinburgh University. While at Edin- 
burgh, Dr Kar worked at the Institute of Annual 
Genetics, %on “Kmlocritiology of Fowl M . Later, he 
also worked as Resilient doctor to the Department 
of Poultry husbandry, Cornell University (t\ S* A.) 
on “Genetics of FowFL Dr Kur has been appointed 
Reader in Zoology and head of the new Department, 
of Delhi University. He is 28 years* of age. 
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The Cavenduh Laboratory -By Alexander Wood 

Pp. 59. The I'nivcrsilv Press, Cambriuvr 

/ 0 - 2 - 6 . 

This Look gives a short account of the fouudu- 
t,ou ami growth oi the Cavendish Laboratory, Cam 
bridge, which since its foundation in IS 74 has taken 
the lead in the development of physics in Kurland. 

1 )r Alexander Wood, who we believe has been 
associated with the te telling of Physics in Cambridge 
-!ii(v 1908, ha-> given a wry interesting account o: 
•Jie l)istni\ uf l In.* Laboratory in this bunk ; a preb- 
anuiuv account apt reared in ‘Iimleavourk 

’l he first four Cavendish Professors, Maxwell 
1 1871-79'. Raylein.lt (1879-1KSD, J. J. Thomson 
(1SS4-1919' and Rutherford (1919-37) were outstand- 
ing personalities who Irave left their mark in the 
deulopment of theoretical and expel ifnental physics. 

■ M'jhesc the first three were Wranglers of tlu? Cam- 
hi idge I’niversity, who later took up research in ex- 
larinuntal physics, wliih Ruthcilotd was a born 
v \| (, rinu nlalisl with an intuitive insight into the 
ilicorelie.il implications of his experimental woik. 

If \u review the contributions made to Physics 
Ly the Cavendish Laboratory since its foundation, 
we find that it can be roughly divided into three 
peiinds. The first begins with the opening of the 
Cavendish Laboratory in 1874, for which money was 
provided by the then Chancellor of the I’nivcirity, 
Duke of Devonshire, and named after his ancestor , 
Henry Caveiidfsli, the famous eccentric scientist. 
During this period experiments were undertaken to 
verify as accurately as possible, some of the funda- 
mental laws of electricity, like the law of inverse 
square, and Ohm’s Law ; further accurate determina- 
tions were made of electrical standards for resistance 
ami currtnt, and of the ratio of the two systems of 
electromagnetic units ; a quantity which had become 
of supreme importance in Maxwell’s theory. These 
investigations were continued uplo the first period 
of J. J. Thomson’s tenure of professorship. The 
latter also reproduced some of Hertz’s experiments 
•with electromagnetic waves, which provided experi- 
mental verification of Maxwell’s theory. 

Teaching in practical physics was introduced by 
Maxwell in 1879 and was subsequently systematised 
and expanded during Lord Rayleigh’s time, by 
Glazebrook and Shaw, authors of the well known 
text book on practical physics, and later by G. F. C. 
Searle. 


The second period commenced from 1895, with J. 
J. Thomson’s investigations on the ionization pheno- 
mena jn gases. The slatting point of these investi- 
gations was the diseoveiy of X-rays by Roentgen, 
and J. J. Thomson's discovery that those radiations 
make the gas traversed conductor of electricity. The 
isolation of electron as common constituent of all 
material bodies, tlu* measurement of the specific 
1 1 targe 011 electron, as well as of the charge on the 
electron, followed in quick succession. This was 
the epoch of the electrical theory of matter and of 
the classical theory of the electronic constitution of 
atoms, of which J. J. Thomson was one of the princi- 
pal protagonist. Much of these theoretical specula- 
tions found brilliant visual verification by the cloud 
chamber method of photographing the tracks of ioniz- 
ing particles developed by C. T. R. Wilson. During 
this period, a huge number of colonial, American, 
and other foteign students were attracted to the 
Cavendish Laboratmy ; amongst them wvte men who 
made important conti ibutions to physics later, like 
K other foul, Langcviu, Tow mend, Uarkla, Max 
Horn, Smoluchowski, Richardson and others. To- 
wards the end of this period, J. J. Thomson started 
his important investigations on positive rays, and 
with the assistance of Aston he was able to prove 
the existence of two isotopes in the rare gas Neon. 
Later on Aston developed a precision mass spectro- 
graph for accurate measurement of isotope masses. 
This was the beginning of the epoch of nuclear 
physics investigations in the Cavendish Laboratory, 
which later was taken up with great energy and 
success by Rutherford. The second epoch came 
virtually to an end with the outbreak of the World 
War 1 in 1914, and actually by tlx* resignation of 
the Cavendish Chair by J. J. Thomson in 1919, after 
he became the Master of Trinity College, Cambridge 
in 1918. 

Rutherford became Cavendish Professor in 
March 1919 when he was 48 years of age. He had 
already made the three major discoveries with which 
his name will be always associated in the history of 
Physics viz. the detailed exploration of radfoactivity 
and enunciation of the laws of radioactive disintegra- 
tion, the nuclear structure of the atom, and the first 
artificial disintegration of a stable atomic nucleus. 
Rutherford had .carried out all his fundamental in- 
vestigations chiefly with very simple instruments, 
like the <*-ray electroscope, the scintillation micro- 
scope. For sources of fast charged particles he used 
"-particles, emitted by different radioactive elements. 
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Tile experimental technique introduced bv Lord 
Rayleigh of employing ’scaling wax, .string, mugh 
unpinned wood work ami gins? tubes joined together 
by unsightly bulbous, joints’, were supplemented in 
J. J. Thomson's tune with a Toepler mercury pump 
with charcoal and liquid air trap for high vacuum 
work, a tilted electroscope or a quadrant electrometer 
for ionization current measurements. The period 
I a- tween World War I ami World War II, introduced 
revolutionary ehattges in the equipment of the caven- 
dish laboratory. Cockroft and Walton were tin. first 
to accelerate protons ami detiterons by artificial h iKii 
voltage sources, and thus succeed m disiiitegiating 
several light nuclei. Kapit/a built up his claf>orate 
arrangement for production of, and measurement in, 
momentary intense magnetic fields. Latct on the 
Moml low temperature laboratory was erected and 
placed in charge of Kapil/a. lit 1935 Lord Austin 
offered a donation of £250,000 for further construc- 
tion uud endowment of a laboratory for production 
of high energy particles. Rutherford died suddenly 
in October 1037. ami the scheme of expansion pro- 
lK.»sed by him could only be completed after the 
termination of the World War II. besides a large 
volume of important investigations on nuclear struc- 
ture, this period includes the discovery of neutum by 
Chadwick, and of cosmic ruv shower by Blackett ; the 
latter narrow lv missed the discovery of the positron. 

Maxwell, Rayleigh, and Rutherford were obvious 
choices for the Cavendish chair, while in selecting 
the then young J. J. Thomson the electors took a 
risk, which was later amply justified. Then- was 
probably no obvious successor to Rutherford ; he had 
however left a group of promising physicists trained 
in his school, from whom a successor could have been 
selected. The electors this time evidently played for 
safety, by selecting Sir Lawrence Bragg, a former 
Cavendish man and an able, experienced, if not an 
outstanding physicist. 

With the termination of the war, the Cavendish 
Lqlroratory finds itself extensively rebuilt and 
equipped with powerful and complicated machines 
like the cyclotron, electrostatic generators of high 
voltage, A fond low temperature laboratory etc. The 
tradition established by the last two Cavendish Pro- 
fessors, of a bund of young workers led by a great 
personality exploring unknown territories of natural 
phenomenon, will probably not continue under pre- 
sent conditions, which requires the co-operative effort 
of a baud of trained scientists to work the large and 
complicated machines which have become indispen- 
sable for present day nuclear research. This ten- 
dency has already become evident yi many American 
research establishments. We shall look forward with 
interest to the future activities of the Cavendish 
Laboratory. 

D. M. B. 


Forest Soils and Forest Growth By S. A. Wide. 

Illustrated. Published by Walth, Mass., the 

Chronica Botanica Co. ; Calcutta, Macmillan & 

Co. Ltd. ; 194(5. Pp. i-xx+ 1-241. Price $50.00. 

This book is one of the very few which con- 
siders the soil and the forest it supports on it as parts 
of natural co-ordination and harmony. It is true, as 
the author says, that “an understanding of the forest 
lies as much below, as aljove the ground line.” 

The present volume encompasses a wide field of 
forestry. It begins with a historical account of 
studies of -soil and forests, and reiterates the itn- 
portance of forest in national economy. This is 
followed by detailed considerations of formation and 
classification of soil, its physical and chemical pro- 
perties, the humus and the micro-organisms present 
in it, and also the inter-dependanee of forest vegeta- 
tion and soil development &c. The concluding 
chapter of the book deals with such subjects, as survey 
of forest soil, reforestation and associated problems, 
management of forests and forest nurseries, use of 
commercial fertilizers, composts, green manures &c., 
and even control of parasitic organisms, and the 
preventive measures adopted for forests and forest 
nurseries. The book is illustrated by 38 figures, 20 
tables and 7 plates, and contains a comprehensive 
bibliography of about 650 references. 

The book had its origin, as the author says, in 
lecture notes meant for a heterogenous group of 
students. This has left its mark in making it 
essentially a text book with rather unconventional 
treatment of the subject. The illustrations are well- 
chosen, but some of the photographs look rather in- 
conspicuous by their smallness. 

The book is not meant for general readers, 
although it is well bound and weli printed, and is 
very readable. It will, however, be greatly welcomed 
by those who are seriously interested in forest and 
soil. 

/. K. C. 


Velvet Studies — By C. V. Wedgwood. Pp. 159. 

Jonathan Capo. Price 7s. 6 d. net. 

History is crowded with great men who tread 
the high roads of national life, with common people 
who jostle in the background — a vast undecipherable 
nmltitidc, and typical men who hover in the bye- 
lanes and alleys of the past — significant and symboli- 
cal of the peculiar spirit of their country. And if 
history is, as old Fuller said (who the author quotes), 
“a velvet study and recreation work”, it is so when 
we can mix with this motley crowd and taste their 
manifold idiosyncracies. This is what we are enabled 
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to do in reading Mr Wedgwood’s delightfully written 
i-ages. He writes fascinatingly of many known and 
•css known personalities, about Straefford who 
believed in the ‘authority of a Kiug’ as a ‘keystone 
.\hich closeth up the arch of order and government’, 
.aid William Pen who abhorred ‘obedience upon 
authority without conviction ; about Martin Luther 
who taught u doctrine which is pure democracy, aud 
Cardinal Richelieu who thought of the .State as an 
instrument towards an end, the mechanism for effi- 
cient administration. An alongside of these we are 
-iven glimpses into events that the historian is apt 
tu dismiss in a few lines, and reflection*, that clear 
up many mysteries. And everywhere lie scattered 
pci "dual felicities of expression that are so illuminat- 
ing : thus, “When Hampden refused to pay Ship- 
money he put up his hand like a policeman at the 
most dangerous cro.-s-n >ad in our history and firmly 
Inerted the traffic”; about Donne, “He does not. 
hkc the later metaphysical poets, soar into the 
Kmpyrean, or abandon himself in feminine surremlci 
to the arms of God. The earth is solid under him”. 
Hut enough of quotations. Mr Wedgwood has 
written a delightfully informative, engaging and 
interpretative book, and by relating history to, prob- 
lem* of personality on the one hand, and to problems 
of national character on the other, lie has added to 
t he passing show tilings the unforgettable flavour 
<>f permanence. 

D. G. 

‘‘Juvenile Delinquency and the Law” — By A. K. 

Jones. Published by Penguin Ilooks, 1945. 

Thk author had spent a good part of his life in 
the service of the Law as a clerk in the Magistrate’s 
Court. He had thus ample opportunities of .realis- 
ing for himself the various problems in connexion 
with juvenile delinquency, lie has pondered over 
these problems and the book under review is a pro- 
duct of his reflections. 

As the title indicates the book deals mainly with 
the legal aspects of the problems. Students of law' will 
certainly * profit by the what seems to us rather 
academic nature of the discussions regarding the 
immediate and remote causes and conditions of delin- 
quency, the attitude of the law towards it, the pro- 
cedures of the juvenile courts as they are and as they 
ought to be, and the nature of the remedies resorted 
fo at present and in which direction they need to be 
modified in future. The illustrative cases that have 
been included will acquaint the readers with the 
numerous varieties of delinquent behaviours. 

The reviewer however is constrained to say that 
apart from the detailed legal considerations on which 


he is not competent to make any remarks the book 
contains nothing either in nature of general state- 
ments or special observations which cannot be found 
in any elementary psychological text book dealing 
with the problem of delinquency. It umy be that 
the author has not cared to go through any such 
texts as a deep antipathy towards psychological 
handling of the problem is only too noticeable 
throughout the book. Though confessing that “so 
much about delinquency depends on the reactions ,of 
the personalities concerned with one another (p. 31) 
that “in the last aualysis, the only thing which can 
account for a juvenile delinquency is his own 
personality” (p 32), that “the essential power of the 
probation officer is in his personality 1 * (p. 77), he is 
never tired of making disparaging if not contemp- 
tuous references to psychologists and psychiatrists 
and their endeavours to understand the very nature 
of that ‘personality’ and the effects of interactions 
between different 'personalities’. 

“The psychologists are ready with diagnoses, but 
they do not always agree amongst themselves on the 
true explanation, and their theories change like 
fashions in clothes”. . . . Hut at this stage it seems 
presumptuous to claim that the secrets of the con- 
scious and the unconscious are ours, especially when 
the much older science of the body has so many dis- 
coveries to make”. (1*. 33). It is not necessary to 
point out the inaccuracies and the obviously false 
assumptions in the above argument put forward by 
one who seems to have been briefed for specially 
pleading the case of Law against Psychology. 
Though forced by the logic of his own arguments he 
is compelled to admit that the aid of the psychiatrist 
may after all prove helpful and though he goes so 
far as to recommend that a balanced committee con- 
sisting of a psychiatrist, a teacher and an ordinary 
lay practising parent must needs have a place in any 
scheme for the treatment of delinquency in future he 
nevertheless hastens to express his doubts rattier posi- 
tive disbelief about the ability of the'psychiatrists to 
solve the general problem of delinquency and cannot 
refrain from referring to their “outlandish jargon”. 
Why this ambivanlcut attitude? 

The author’s style is lucid and fascinating and 
It is presentation of the procedures of the . juvenile 
courts of England of the current remedies and of the 
social factors will be read with profit and interest by 
all, whether laymen or experts. A little less of the 
pa trod! sing attitude towards psychiatry and a little 
more of the real scientific outlook might have made 
the book really useful. 

S. C. M, 
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LETTERS TO THE EDITOR 

• 7 h*‘ aft' not r< $t/rnuhlt for tin a * _ \/»; e .*od in tin l tleis,\ 


6IUDIK5 IN 1 HK SANTALGL .sfcRlhS 
Fait VIII : Relation bnyrlo- ri<.i I « i< > . * - 

»unkih< *tcij 


S\NO U.W< h > j,» oil is known U* contain about niteen 
ciknmal substances. From the wojh of bcmndcr\ 
Ku/kLri, Simrtuseu , f CVtiha and Kh.ittarlna v\ a* and 
othus it is known that Iricvmloekuwntaln mid, in p. 
*; # 'o ; ('0,m* 1 which is obtained liv tin. oMda- 

lion of "-santalol possesses the structure (I) The 
compound (f) c m treatment with Indrogvu chloride 


Par 6 Vltl 



(I!) 

„ *« 

♦ HOH 




in methyl alcoholic solution is converted to the 
hvdrtjchlurohH'yeloekasrtntalie act'd methyl est^r (II), 
h.p, \*\$°!$ nun, ; *n*- Reduction of (III 

with sodium and alcohol under mild conditions 
and subsequent hydrolysis Rave (Hit along with traces 
of unsaturated impurities. On removal of the un* 
saturated impurities with permanganate or n/Ltutc, (III I 
showed the following properties: h.p. 155° 5 mm. ; 


m. p. f»i- , tneiiixl ester bp. u;°/5 mm.; J 4 50 -: 

iV*s8 ; if f/*' 1 4*Sop. The compound (II) ou hydro- 

lysis with alcoholic potash produces bicvcloekasautalic 
acid (1\ f , m.p. o.;° ; p*h> -41*5° (alcohol), the struc- 
ture of which h as been continued by Rti/.icka (loc. cit. 
:t ti* 1 ,iNo part III ot (his v.rivs}, he purified com- 
pound ()\ ) on reduction with h>drogen and platinum 
uxitk in j i » e t • j >' ! alcohol ha*. been found to produce 
a lnjuid ddndio-acid iYi r;.»l identical with the solid* 
arid riff/. Thi -1 shows that during tire formation of 
(JVi Mom til: bv chmination of hydrogen chloride 
a k *u 1 aii.w inent i’a *> lahv.u place as in ti:e formation 
o{ v.impiieMi from bo*n\! ddoiidc. Tin* compound 
(f; or. Ik atiuvnt \ ith aliphatic arid, a»iUeom or atx-lk 
a< id solution <u hvdrnbnmn. acid, gaseous hvdro 
bwaaiv .aid n; petrol, *»; ar.lrabous formic acid, pro 
dma*. a 1 ictojie, in p "Vi a 0 , iiUntival with tl; 
la* lone produced from (IV.» bv treatment with formic 
arid, The lactone, Ihcreforw, should be represented 
bv ‘YU It is, tiiei*. fore, clour that on treatment of 
(P v ith alcoholic hvilmcidoric .cid, the bond between 
carbon atom (“/' and “(>‘b is ruptured, whereas with 
apt!* ons and acetic acid solution of hvdrobromic acid, 
sulphuric acid or formic acid the bond between 1 : .! 
or 1 *0 rat bon atoms is broken. (It will be revealed 
on close examination that compounds formed bv tie 
rupture of the bond between : • .? or r :o carbon atom- 
are structurallv identical) The ease of formation of 
the lactone (VI) abo supports the structure as 
suggested, otherwise if the bond between carbon 
atom** h .2 were broken, lactonisalion would have in- 
volved the foimation of a seven tucmbcred ring which 
is improbable. 

The aulhoi's thanks are dik to Prof. P, C. Cuba, 

n. Se., F.N.I., for his kind interest during the course 
of this investigation. 


S. C. Biiattachakyya 


Organic Chemistry Section, 

Pcpt. of Pure & Applied Chemistry, 

Indian Institute of Science, Bangalore, 

2r-9-ip4b. 

* SrimnW, Bt ?r., 40, 1120-1124, t907 ; 4J. lh93, 1910. 

* Ruzick.i. Hctv. C hfm, Jrf«i r i 8 , 1935. 

•Simonscm J.CS. t 309, 1935. 

4 Gttlia »n*l Uhattacharvya, ). /mi, Chrw. Soc 21, 271, 1944, 
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STUDIES IN THE SANTALOL SERIES 

Part IX: Preparation of bicycloekatantaiic acid and 
bicycloekaaantalol. 

Bicvci.OfiKASANTAi.ic acid (I) (sec part I of this 
series) is produced by the treatment of hydrochloro- 
bieyclo-ekasantalic acid methyl ester (III) with 
alcoholic potash. The acid thus obtained needs 
about two fractionations before it can be obtained 
in a pure state. The methyl ester (II) is obtained 
through the corresponding silver salt and alkyl 
iodide. It has now been found that (III) on treat- 
ment with fused sodium acetate and glacial acetic 

Park /X 



R. (p»g)jCO g M9 (i 0 



acid is smoothly and almost quantitatively con- 
verted to the methyl ester (II), b.p. iis-ii8°/5 mm.; 
<V\ 10194; » ”, i ’4880 ; a = -26*8°, thus 

eliminating the use of costly silver salt and alkyl 
iodide and also about three extra chemical opera- 
tions. (II) on reduction with alcohol and sodium 
(6 atoms) gives bicycloekasantalol (IV), m.p, i20°/5 
mm.; d 4 ”, 0*9785; n ”, 1*5001 ; a — -22*5°* 

a-Santalol (V) on digestion with alcoholic alkali 
under pressure produces a compound by rupture of 

8 


the cyclopropane ring which has some similarity with 
(IV) 1 . This particular reaction has been examined 
very thoroughly and the yield very much improved. 
It has been found that n-santnlol on treatment with 
alkali product's actually a mixture (IV) and (VI), 
b.p. ii5-i2o°/5 nun., the ratio of which varied and 
could be determined by measuring the amount of 
unsaturation with percamphoric or pcrben/.oic acid. 
The same mixture is produced by the total santalol 
fraction of sandalwood oil under similar conditions. 
This mixture of (IV) and (VI) by treatmeut with 
hydrochloric acid in glacial acetic acid produces a 
mixture of hydrochloro-acetatc (VII) which with 
alcoholic potash forms (IV), which can be purified 
through its hydrogen phthalate. These comparatively 
similar methods of preparation of (II) and (IV) are 
iin)>ortant because of the fact that (IV) has been 
utilised as a starting material in our syntheses of 
h’-santalol and allied compounds. 

The author’s thanks are due to Prof. P. C. Guha, 
H.vSc., F.N.I., for his kind interest during the 
course of this investigation. 

S. C. Diiattachakyya 

Organic Chemistry Section, 

Dept. of Pure & Applied Chemistry, 

Indian Institute of Science, 

Bangalore, 21-0-1040. 

1 Seniinler, Hct., 20, 1120, 1124, 1907. 


STUDIES IN THE SANTALOL SERIES 

Part X: Syntheses of bit yr loekasantnlir scid and ill 
Degradation Product* 

It has been shown by Ruzickaj that bicyeloe- 
kasantalic acid possesses the structure (I). On ozoni- 
sation it forms as one of the reaction products the 
liquid camphenilonyl acetic acid (II), b.p. 148-152°/. 
1 mm. ; methyl ester b.p. 138-139°/5 nun. ; m.p. 77°. 

The syntheses of (I) and II) has been achieved 
as follows : The sodium derivative of methyl nor- 
camphor (III) prepared according to the method of 
Diels and Alder* reacts with one molecule of Tncthyl- 
/J-bromo-propionate to produce the methyl ester of 
(II), If.p. 138-140°/5 mm. ; free acid (II) b.p. 148- 
152°/1 mm. This methyl ester on treatment with 
one molecule of magnesium methyl iodide is convert- 
ed to a tertiary alcoholic ester (IV), the ketonic group 
having reacted preferentially. The free acid obtained 
by hydrolysis and acidification forms a lactone (V) 
(see part I, formula VI), b.p. 140-145/5 m.m. ; m.p. 
102°. The same lactone is also produced by the 
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action of two molecule* o i magnesium methyl iodide 
on (II) ami Hubacquent acidification. The compound 
(IV) on refluxing with acetic anhydride or by heating 
at 200° with alumina or ki.sdgur is dehydrated to the 



methyl ester of (I), h.p U5-ll8°/5 mm., d™ 
! OHIO ; tur\ I 4 HH2 , free acid I* v 1N> !55°/5 mm. ; 
m.p. 62°. 

The author’s thanks are due to Pi of. IV C. (lului, 
IVSc., F.N.I., for his kind interest during the course 
ol this investigation. 


casein basal medium in the presence of nicotinamide 
and Ca. pantothenate unless an extract of liver is also 
added (Table I). Riboflavin,* aneurin, pyridoxine, 
biotin, folic acid (“foivite”), p.aniinobenzoic acid, 
nicotinic acid, choline, adenine and inositol, added 
either singly or in combination cannot replace liver 
extract in supjiorting growth. Liver extract, there- 
fore, appears to contain an unknown substance or 
substance* essential for the growth of this organism. 
Serum as well extracts of kidney and muscle 
tissues also support growth in the same way as the 
liver extract* 

The hydtoly/ed casein basal medium contained 
the following ingredients per 100 ml. Acid hydrolyzed 
casein (IJ.D.II., light, white, soluble) 1*0 g., sodium 
chloride 0‘5 g., disodium hydrogen phosphate 0*2 g., 
magnesium sulphate 5*0 mg., calcium chloride 1*0 
mg., glucose 0 3 g., valine, tyrosine, tryptophane, 
cystine, methionine and histidine 2*0 mg. each. The 
medium was adjusted to pH 7 0 -7 2 and sterilized 
by autoclaving at 10 lbs. for 10 min. 

The accessory growth substances were sterilized 
by filtration through small, well-burnt porcelain 
candles and added asoptically to the basal medium 
The accessory growth substances consisted of nieo- 
t mam ide, Ca . pantothenate, i > vrid< >xine , riboflavin , 
aneurin, p. amiuobeuzoic acid, nicotinic acid (0 2 /< g. 
each /ml) ; biotin, folic acid (0*0 1 ug. each /ml) ; 
adenine, choline, inositol, (0*0! mg each /ini). 

The lest organisms, Past. 52 and Past. 25, tire 
former being virulent and the latter avirulent, were 
grown on blood agar for 24 hours at 57 °C. A very 
thin suspension of each organism was made in sterile 
normal saline and 0*1 ml of it was added to 4 9 ml 
of the medium. 


S. C. BnvmeiMRYYA 


TABLE 1 


Organic Chemistry Section, 

Dept, of Pure & Applied Chemistry, 
Indian Institute of Science, Bangalore. 
21 9-1946. 

* kttsteka, flelv. Chtm Acta.* i$. ,Kt\ \'W 
*TAvU and Alder. . 4S6, 202, Utfl 


NUTRITIVE REQUIREMENTS OF PASTEL KELLA 
SBPTtCA 

Srvkrat strains of Pasteurella septiea have been 
reported to grow in a hydrolyzed gelatin basal 
medium when nicotinamide and pantothenic acid are 
added. 1 Two strains of this organism, isolated at this 
Institute, do not seem to develop in a hydrolyzed 


Composition of media 


Growth of Past. 52 & Past 
<25 after 24 hours at 37°C 


Hydrolyzed casein basal medium !Nil 
Hydrolyzed casein Kasai medium ;Nil or very faint 
+ nicotinamide and Ca. panto- 
thennte i 

Hydrolyzed casein basal medium {Profuse 
4-nicotinamide, Ca. pan tot he- ! 

nate and liver extract 1 

Liver extract alone I Nil 


The crude liver extract was made by heating 
minced goat liver with one and a half times its volume 
of distilled water (adjusted to f>H 5'0) at 85°C for 
10 min. with constant stirring and was finally steri- 
lized by filtration through a Seitz filter or a porcelain 
candle. 
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Experiments concerning purification and chemi- 
cal nature of the active substance or substances are 
in progress. 

N. B. Das 
J. S. Rawat 

Imliau Veterinary Research Institute, 

Mukteswar, 7-7-1947. 

1 tic rk man, S., J. Inf. Dis., 71. 201 . 1942. 

' Kilotlavin, uucuriti, Ca. punlelliciuitc, irn'otiiiuinuU , 
nicotinic acid and “folvite” used in this experiment wen 
Kiven to us by Roohe Products, Ltd., and 1 .viler It- Labora- 
tories. respectively. 


HYDROLOGY IN INDIA 
I 

Thk remarks passed by Mi K. Bagchi in the 
above article published in the July, 1947 issue of 
Sciknce and Cvi.tvrr regarding gauge, discharge 
and rainfall-runoff -erosion observations so far as the 
rhers Datnodar and Tisla arc concerned arc not 
correct. For information the name of the various 
gauge and discharge observation sites in the Datnodar 
and Teesta Valleys arc noted below. 

1 Name of Gauge j Gauge, Discharge and silt 
| rivers : Site ! observation site 


Datnodar j Datnodar Ayre 1 Kamgarli 

Valley i [Sonalapurj Sudaindih 

■ ! Clias Road 

Barakar ' Tilaiya i Barhi (Dl. Ha/anbugh) 

; , ; Maithon Barakar (Dt. Burdwan) 

| Barakar (Dt Hazarding near 

j Giridih) 

j Bokharo* i Danea 

1’sri j Giridih 

Teesta Teesta ! Mamring 

Valley ! Melli 

j Teesta Bridge (Atidersou 
I Bridge) 

! Coronation Bridge (Scvoki 
Rangit i Nava Bazar 

. i Champa 

Kangpo | I Rangpo 

Ramam j | Single Bazar. 

The observations at all these sites are taken 
throughout the whole year. Normally the gauge- 
readings are noted at interval of every three hours 
(6 a.m. to 9,p.m.) and during high flood hourly gauge- 
readings are observed. Discharge observations arc 
ordinarily recorded twice a day but during high flood 
discharge observations are noted for three times or 
even more. 


Rainfall-runoff-erosion observations art? being 
carried on at tliq following sites : — 

(1) Ramgarh 

(2) Barakar (near Giridih) 

(3) Sudamdih 

These observations were started in 1944 for 
Datnodar and 1946 for Teesta rivers. 

S. Hankrjkk 
M. Barman 

River Research Institute, Bengal, 

Anderson House, Alipore, 

Calcutta, 1-8-1947. 


1 lie plans published by the Government regard- 
ing the Datnodar and the Teesta do not contain the 
information given in tlu- letter on which our writings 
were based. This was only natural because most of 
the stations were set up after the plans were ready. 
We are however glad to learn that the steps which 
were emphasized in the article arc being taken. 

K. Bagchi 

Calcutta, 5-8-1947. 


/.ONES OF PROGRESSIVE METAMORPHISM IN 
EASTERN SIKKIM 

A tract of country in eastern vSjkkim enclosed 
within a rough quadrangle formed by joining Rangli, 
Rangpo, Nampung and Karponang (Phusum) has 
been examined particularly in the light of metainor- 
pliistn of the rocks, which belong Jo the Datings and 
the Darjeeling gneiss of Mallet. 

Preliminary field work (mostly by C. Ray, 
who is working for an M.Sc. thesiy under S. Ray) 
indicates the presence of (1) zones of progressive meta- 
morphism in a series, of rocks mostly argillaceous, as 
in the Darjeeling District to the south, and (2) two 
belts of granitic, intrusion. 

The zones of metamorphism have been mapped 
in Jhe field with a rough approximation. All the six 
zones of Barrow viz., (i) Chlorite zone, (it) biotite 
zone, (fit) garnet zone, (iv) staurolite zone, (v) kyanite 
zone and (vi) sillimanite zone have been noted. The 
isograds have been- roughly indicated (Fig. 1), 
Precision as to the position of the isograds can be 
obtained only through microscopic examination, 
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which f# being done by C. Ray. Such examination 
may prove or disprove the existence of a. separate 
staurolite zone depending whether kyanite be observed 
or not under the niter oscojk.- with statfrolitt*, which 
is visible in hand specimens. It may l>e mentioned 
that it has not l>evn (lOssihlv to map a separate slant o- 
lite zone in the Darjeeling District by Ray. 1 



As regards the granite intrusion Bose* mapped a 
band of gneissosc granite about 2 miles wide between 
Murtain and Rumthek. It continues for some dis- 
tance northward /is well as southward for about 12 
miles forming the serrated peaks of D, and Maphila. 
It was regarded as probably of intrusive origiu. 

Wager 1 noticed for the first time at Gangtok, a 
foliated granite with tourmaline and white mica, in- 
jected into rocks regarded ns belonging to the Doling 
series. 

But «Auden 4 prefers to regard the granite of 
Wager between Gangtok and Dikelni as a gneiss. (It 
is probably the stnurolite zone gneiss of the present 
note). The typical Sikkim granite is according to 
him always transgressive. 

The present field examination* indicates two 
roughly N-S belts of granitic rocks separated by a 
width of schists. The granitic rocks have field 
characters more of an inter-foliar lit-par-lit injection 


of granite into schists, i.e. an injection gneiss, rather 
than that of a simple intrusion of a true transgressive 
granite mass. Laboratory study (in progress, by C. 
Kay) is exj>ccted to throw light on this problem. 

S. Ray 
C. Ray 

Geology Department, 

Presidency College, 

Calcutta, 7-8-1947. 

' RaV, S-, SCIENCE AM* C I’LTI’KK, 9, 1944. 

* IIOM.. 1* N.'AVi. .stoi-. In.t., 24, 22I-2.23. 1891 

’ Wager, l, K., Hvt-re-1, |<p J-’IKOi, l!»33. 

* Aw.ten. J I<f> (hoi Sun- Iml , ti9. I4fi-lfi7, 1935. 


ON THE FOOD OF (it ossoCOHU * (,11'UI.S (HAM.) 

Tiik problem of the nutrition of tish has in 
recent years received considerable attention, by the 
workers in all the countries of the world, due to the 
fact that the successful development of the fisheries 
depend ver y much on the supply of proper ami w hole- 
some food to the tish 

The results obtained from the examination of 
the stomach contents of sixtynine specimen of 
(Hossogobius % juris varying from 13 mm.- -130 nun. 
in si/e are In idly noted here. The specimens w ere 
collected from the river Kupnaravau at Kolaglmt 
(during August < ictober, 1945 and 1946) and after 
proper preservation, as done by Job, 1 brought to 
Calcutta lor study. The results of all examina- 
tions of stomach contents were analyzed stage by 
stage, based on the average of several individuals 
belonging to the same size aud weight from young to 
adult, ufter a simple basis as followed l>v Pearse (cited 
by Breder and Crawford*) and tin- food-stuffs were 
divided into 6 main categories e.g. , unicellular algae, 
multicellular algae, highei {'louts, protozoa, worms, 
and Crustacea. (Tabic I). 

Analyzing the feeding habits from the above data 
it is observed : — 

(1) At the earlier stages of development, the 
fish takes unicellular algae in a large proportion and 
is entirely herbivorous. Diatoms forms the main bulk 
of the unicellular algae. Multicellular algae and 
higher plants also plays important role in the menu. 

(2) As the tish grows further, the percentage of 
the unicellular algae gradually decreases and the fish 
prefers the mixed diet, comprising of* multicellular 
algae, pieces of roots and stems of aquatic plants, 
protozoa and Crustacea. As the fish takes in plant 
food in greater quantities than the animal food it is 
still in herbivorous condition. 
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Table l 




i 


Plants % 



Animate % 




/ Number 







Size 

Weight 

j of speci* 

• mens 

Uni* 

Multi- 


i 



Remarks 



examined 

cellular 

cellular 

Higher 

Tuttoyoa 

Worms 

Crustacea 





algae 

algae 


i 




13 nun. 

, 10 mg 

S 

ISO 

13-3 

26 7 


.. 


Unicellular algae on* mainly 







! 



PUhiococcus ami Diatoms 

15 mm. 

23 2 mg. 

5 

116 

122 

1) 2 


- 


Multicellular algae mainly Spi- 
ro# via ami lloHnix. 

It> mui. 

26 mg. 

6 


87 5 

7 5 

3 8 


12 

Arteitna forum the crustacean 





a 


< 



the!. 

17 tnm. 

350 mg. 

4 j 


8 4 

86 

16 


5 


18 mm. 

37-5 mg. 

5 

20 

327 

30 

14 1 

1 6 

8 3 

• 

19 nmi. 

40 nig. 

! J ! 

4 

85 

2 5 

• 1 


7-5 


22 mm. 

103 mg. 

' 3 i 

36 6 

587 j 

! 4 4 





33 min. 

306 6 mg. 

: 4 | 

33 

46*7 | 

3 2 

1 18 

■ • • t 

.« 


38 nun. 

477 mg. 

6 ! 

15 

32 5 j 

25 

2 5 


25 


50 mm. ! 

912 5 mg. 

, 5 j 

15 


5 

5 


75 


05 mm. 

1922 mg. 

1 o ; 

25 



5 


1 7a 


08 mill. 

2500 nig. 

1 5 ! 


70 


2 


28 


78 mill, j 

; 

3330 ing 

i 

! 5 ! 


95 

j 


. . . 


Mainly spho#yra . ulothrix amt 
pieces of roots ami stem of 
Higher plants. 

HO mill, j 

5775 mg. 

3 

15 

10 

10 



US 

130 mm | 

I 

1 15399 mg 

4 : 

! 


25 

5 

1 5 


MS ! 

1 



• (3) With further growth (i.<\, when 33 78 nun. 
in size) the fish is neither carnivorous nor herbivorous 
but omnivorous. 

(4) From the above data it is concluded that 
the fish lias the “selective habit”; when it begins 
to feed on Crustacea and protozoa it decreases the in- 
take of unicellular algae as food and prefers multi- 
cellular algae and higher plants instead. It can supple- 
ment one diet with any other in case of scarcity or 
non-availability of a particular diet. This is better 
understood when we consider the diet of 65 mm. and 

75 nun. size where the record of the analysis is:-- 
» 

65 nun.— unicellular algae 25 per cent, proto- 
zoa 5 per* cent and Crustacea 70 per cent . 

78 mm. — multicellular algae 95 per cent, higher 
plants 5 per cent. 

(5) The ratio of the animal and plant foods in the 
adults is Approximately about 70 : 30. 

H. K. Mookerjee 
D. N. Gangui.y 
B. Pakrasi 

Kish Laboratory, 

Department of Zoology, 

Calcutta University. 

14-8-1947. 

' Job, T. J., Rec. Ini. Mus. XMI, part 2, I WO. 

* Bretjer, C. M. and Crawford, D. R., Zoolofflca II, 14, 1822. 


EXPERIMENTS TOWARDS THE SYNTHESIS OF 
CAD1NENE 

The experiments described in this communica- 
tion were undertaken with the object of preparing 
synthetically the dicyciic sesquiterpene, Cadincnc, 
which has been isolated from a number of essential 
oils. According to the latest work of Campbell and 
Softer', the structure of this sesquiterpene is best re- 
presented by the formula (I). 



CH R-COjCjH, 


CH, CH, =0H. 

Ill * 

3-methyl-4-carbethoxy-A ,s3 -cyclohexanone was 
hydrogenated in the presence of Adam’s catalyst 
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to furnish 3-ineihyM-eat betho^y -eye lohexauouc . ' 
'Him was then condensed with etlnl oxalate in 
the presence of valium ethoxide ami the crude 
glyoxyl derivative was heated at 180°C in the pre- 
sence of soft glass powder till the evolution ot carbon 
monoxide ceased, to yield ethyb3-nicthybc>vlohexa- 
uone-4 : 6-dicarboxylate (b.p 134 35°L\/3 5 mm.). 

The potassio^alt of this (i- keto ester was then allowed 
to react with isopropyl iodide and the resulting ethyl- 
3*irtctbyb0'i&opropyl-cyclohexatUjrie-4 : 6-dicarboxylate 
(b.p. 135-37°/ 3’ 5 mtiij was then treated with 0 2 
moles of sodium in calculated quantity of alcohol to 
yield the pimelate, ethyl-2-mcthyl*5*isopropybpctitanc- 
l :3 :5-Uicarboxylate (b.p. 145*40^0/3 mm). This 
was then cycli/.ed with sodium dust in benzene solu- 
tion to furnish cU))d*3-mcthyl-ti-iM>ptopyl cyclo- 
liexammc-2 :4-dicarboxylafe (b p. 135-37^/3 mm.), the 
sodio derivative of vvhiclt was then condensed with 
the methoiodide of 4-dii thy laimuo buLm-2-one‘ to 
yield ethyl- 3 methyl* t> i.sopropvl- 2 -( /-kctobutyl)- 
eydohexanone-2 :4-dicarboxylnte (b.p. l82*84 u C/3 

inrn.). This diketo compound upon hydrolysis with 
alcoholic iK>Uish, ring closure and esterification fur- 
nished ethyl-l-methyl-4-isopiopvb A f<:io MH'tahy<lio- 
naphthalene-fi-one*2-earboxylatr (11 b.p. 140-43^/2*5 
mm.). 

This keto ester (11) on catalytic hydrogenation 
followed by treatment with methyl magnesium iodide 
and subsequent dehydration will furnish the deenliu 
derivative (III. R -CO^lCt), the carbethoxyl group 
of which can be degraded to produce the decalol (III, 
R~()H) which upon dehyduitioti is expected to 
furnish cadmene (I). 

My thanks are due to Dr I*. C Mittci, for his 
kind interest during the course of this investigation. 
My thanks are also due to the University of Calcutta 
for the award of a scholarship from Sir IV C. Ray 
Fellowship Funds. 

Pkatui, CuANintA Mckhkrji 

Department of* Chemistry, 

University College of Science S? Technology. 

92, Upper Circttlar Road, 

Calcutta, 23-8-1947. 

‘Campbell and Softer, /. A. ( S.. 64. 417. 1942. 

* Skit«, gfr., 42, 1631. 1909. 

* Wilds and Sltunk, /. A. (. .V . 65, 471, 1943 . Rnztcka, 

Prolog and Wirth. Htlv* CHim . A(ta., 2P, 1425, 1946. 


THE COMPOSITE CHARACTER OF JUTE riRRE IN 
RELATION TO PHYSICAL TESTING * 

Studuss of anatomical development of jute fibre* 
have clearly shown the existence of two fundamentally 
different kinds of fibre in the jute stem. These are 
the primary fibres derived from the parenchyma cells 
of the primary phloem, and the secondary fibres 
separated front the cambium. These two kinds of 


fibre which constitute the jute of commerce are 
derived from two distinctly separate sources of origin. 
These also differ in structure such as length of ele- 
mentary cells, the size of the lumen etc.* 

The primary fibres constitute a very small per- 
centage of the total jute fibre from a plant, and these 
occur about the jKrriphery of the reed as obtained 
after retting. The bulk of the fibre is derived from 
the cambium. 

In order to test jute fibre for various physical 
qualities it is necessary to break down the mesh 
structure which exists in the jute reeds by some 
quick process. The process in use 3 is that of hand 
combing against a coarse and a fine set of gill- 
pins. In course of combing by this process, a 
considerable amount of “tow” is formed. This 
‘’tow” being highly variable in length, and occurring 
in a tangled mass is difficult to utilize for test tindei 
the same standard conditions as the combed fibre. So, 
this tow has cither to be tested under a different set 
of conditions or rejected. Hefoie deciding on a parti- 
cular alternative, it was considered necessary to in- 
vestigate the difference in the physical and chemical 
characters of the two classes of fibre. The characters 
specially investigated were (a) the apparent density. 
(/>) nitrogen content and (<*) carbon-dioxide yield. 
However, before proceeding with these, the inass per 
unit length of single filament of the combed fibre and 
the tow respectively was also found on one variety 
(J 986 W) using the method reported earlier 4 . The 
fibre tested was derived ft mil a low quality white jute 
(Q.K.* 52), and the following results were obtained, 

Mean | 

Filament mass j R.H. 

per unit length 1 % 

(microgm/cra.) 


Combed fibre .. 271 ±026 ! 76 

Tow 22*9 ±0 29 j 75 


The difference between the two values is highly 
significant. 

The apparent density tests were carried out on 
4 varieties of white jute of different qualities. The 
results are recorded hereunder. 


Apparent Density 


Fibre 
Ref No. 


I 794W 
j U60W 
J U48W 
J 1157W 


Combed Fibre Tow 


° R - • Mean !r.H. iTemp.i Mean 

R.H. i 

» 

[Temp 

kgui/c.c.); (%) | i°F) (gm/c.c.) 

(%> ! 

j 

l (°F) 

t 

i 

85 1 1 288 | 64 ’ 78 • 1 281 

I 

63 

i 

78 

93 1 1-236 | 71 76 j i 196 

69 

77 

100 j 1-268 ; 70 79 . 1-240 

72 j 

79 

102 1-265 j 67 ! 77 ; 1 226 

71 

j 

77 
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These results clearly show that volume for volume 
the tow is lighter than the combed fibre. The results 
of chemical analysis carried out on two white and two 
tossa fibres, also point unmistakably to the existence 
of fundamental difference between the combed fibic 
attd the tow. The results of chemical analysis which 
was carried out in the chemistry department are noted 
below. 


CO, -Yield (%) 

Combed ~ , 
fibre 1 Tow 

I 

I 37 1 44 

I 1 27 1 33 

1 -33 1 35 

, 1-37 143 


From the trend of these results it appears that 
the fibre which mainly forms the tow on combing is 
likely to he different from the combed fibre. Thus 
the present experiments show that the loss j>f fibre 
«»s*tow in combing is likely to mtioduce a btas in the 
icsults of physical and chemical tests unless of course 
it can be shown that the kind of fibre which goes to 
foim tow is an insignificant pioportion of the total 
fibre. However, the combing data so far available 
‘-how that the tow foims a considerable part of the 
Hite under test 'Phis can be seen from the following 
tabulated values fiom an experiment. 


Nitrogen 


Jute 

Ref No. 

Q R 

1 

l wuwa 

content 

Combed ^ 
fibre | 

i 

(%) 

Tow 

1 1002W 

1 

56 | 

i i 

! 0 478 1 

0-51 1 

’? I079W 

108 

0-222 1 

0-257 

I 906T 

8i ; 

0 318 

0 322 

J 938T 

55 i 

1 

0 269 

0 305 


i 


Tint of 

Tow 

pet cental' 

co] tbimzl 1 

\ 


1 

1 703(W) 

j J 574 (T) 

% i 

27 2 

1 

29*8 

i t 

49 4 

52 2 


Undoubtedly part of the tow is composed of the 
fibre of the kind which mainly constitutes the * 'combed 
fibre”. Even making allowance for it, the other kind 
of fibre which mainly forms tow, still seems likely to 
be considerable. 


K. R. Skn, 


Technological .Research Laboratories, 

Tndian Central Jute Committee, 

Toliygunj, Calcutta. 

8 - 8 - 1947 . 

*S. S. Ghosh, K. R. Rao and J. S. Patel, Agri. Re<. 
Memoir (I.C.J.C.) No. 1. 


* R. b. M. Ghosh • Private Communication. 
a C. K. Nodder, K, R. Sen and B. K Chakrabarti, Tech . 
Res. Mem. (IC.J.C.) No, & 

4 K. R. Sen and C tt Nodder, reck. Re*. Memoir (I.CJ.C.) 
No 7. 


M .. . - Breaking load in lbs. 

9- R- ^ Quality raUo.lW, K rLu in «*../»,» * 

uii,t mt.iiurts the count «f the yarn aud is the weight in 
lbs. of 1 spindle or M,<00 yds. length. 

fThc meaning of comhing-unit i. as given 
Memoir, I.C.J.C No 7. 
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AGRICULTURE IN WEST pENGAL 

Many amongst us are not aware of the Agricul- 
tiual decadence of Central and Western Bengal, 
which by the 16th century had been the none of a 
dense population. But within a period of 40 years 
i c., 1891 to 1931, Burdwan and Ilooghly recorded 
a shrinkage of 50 and 60 per cent, and Jessore (now 
m the Hast Bengal) 33 per cent of their cultivated 
areas. Such a decline is perhaps unprecedented in 
the world. Out of about 86,000 villages of hitherto 
united Bengal, about 60,000 are habitual dens of 
malaria which accounts for about 35 per cent of total 
deaths. Sometime ago Dr Radha Kunmd Mukherjee 
pointed out that the deterioration in Central Bengal 
has proceeded so fai that a Government Irrigation 
Committee apprehend that it can not he checked and 
that the tract is doomed to floods, swamp and jungle. 

Man’s undaunted spirit must meet this challenge. 
Mr IClmhirst, who had been invited to advise on the 
Agricultural operations in Bengal, remarked that the 
backwardness in agriculture in Bengal is due to three 
main causes, -lack of economic lay-out of the fields 
or farms, the lack of perennial irrigation, aud the 
malarial mosquito, ff we can solve the problem of 
irrigation in a proper manner, we control malaria on 
one side and agriculture on the other, thus laying a 
true foundation of our rural prosperity. But the 
conditions of otir rivers ail'd water courses are simply 
appalling. In Central Bengal the rivers are dying, 
and in Western Bengal the nfajority are seasonal 
drainage channels for rain waters. Pandit Nehru, 
said in his memorable broadcast oti the 15th August 
last that Government have in hand several vast 
schemes for developing valleys for controlling the 
rivers, building dams, and developing hydro-electric 
powet;. In Bengal these call for speedy implementa- 
tion in order that the fearful decadence there can be 
arrested. No country is in such dire n,eed as this un- 
happy part of Indian Union. 

In the post-war reconstruction plan put up by 
the late Government of Benghl, land development 
schemes visualized the' development of waste lgnds 
in Western Bengal, where some fOOO square miles 
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were estimated to have been lost to cultivation. It 
WM contemplated to bring two lakhs acres of waste 
land under the plough, under a Provincial Land 
Utilization Scheme, Regarding reafforestation a 
beginning was contemplated in the Nadia District 
to Ik* followed in other districts of West and Central 
Bengal if the scheme succeeded. We do not know 
what stej>s have since l>ecn taken and how matters 
stand now. There is much in common with Bengal, 
Bihar, Orissa and Assam, and as Professor M. N. 
Saha said, while commenting on the Bengal l’ost-war 
scheme, if all the ]>otentialitics of water power in 
all the adjacent areas can Ik* developed, Hast India 
can develop into ‘one of the major industrial centres 
of the world. I may add that such a course will usher 
an unprecedented prosperity to all these Provinces, 
According to recent calculations the density of popu- 
lation |K*r square mile and |*er gloss cultivated square 
mile in West Bengal are 750 and 1 , 005 . In order to 
provide adequate f*iod for these teeming millions we 
have to produce more, or we ate deemed to perish. 
By the provision of irrigation facilities and manure, 
we can push up our production. If this is conducted 
in earnest, it will release a reasonable portion of our 
cultivated area. Part of it in selected ateas (in the 


Midnapore district in particular) will have to be allo- 
cated for jute. At present Mymensingh district grows 
the best jute, but with proper care some areas of 
Midnapore should be able to grow an equally high 
quality jute. This will solve the problem of our 
mills. We have to make a survey of our waste laud 
and deluding on their situation, accessibility, and 
other factors utili/x* these for afforestation, fuel 
supply, fodder plantation, grazing area or other suit- 
table purftose. In short they have to be on a co- 
ordinated plan in which agriculture, forestry, public 
health, communication, industry and other relevant 
aspects will find their legitimate place for mutual 
collaboration and collateral development. 

Only the other day the Famine Commission re- 
marked that apathy and defeatism were too prevalent 
in the past. The new spirit and the new determina- 
tion which independence instinctively infuses must 
bring a radical alteration. 

1. Chattkrjek 

Indian Council of Agricultural Research, 

New Delhi, 25 -H-I 947 . 


VACANCIES FOR SCIENTIFIC WORKERS 


DEPUTY DIRECTOR, 
No age limits. 


FERTILIZER PROJECT, SINDRI, BIHAR Crude Rs. 750-.t5-cw5-s0-1.i75. 


Qualification : 

i. B.Sc. (Engineering I ot AM I.E.Oml.) or A.M.I. Mecli.E. or A.M.I.C.E. ; 10 years service in a 
mechanical or civil engineering turn ; etc. <• 

Apply. Secretary, Federal Public Service Commission, Simla, by the 1MU1 October, 1047. 

3. 11 POSTS OV INFORMATION OFFICER under the Information and Broadcasting Department. Women 
eligible. Age limit 25---40 on 1st June 1047. Pay Rs. 700- -50—1,000. 

Qualification : (1o<h1 academic record, personality and experience in journalism and/or pujilie rela- 

tions or intelligence work in the army essential. 

Apply Secretary, Federal Public Service Commission by 25th October, 1047. 


5. 5 SCHOLARSHIPS for students for two vears* training in Systematic Zoology at the Zoological Survey 
of India. Age 33 — 30 . 

Qualification : 1st class M.Sc. degree in Zoology or 2nd class M.Sc. degree iu Zoology with one 
year’s research experience. Stipend Rs. 300/- p. ru. 

Apply Secretary, Federal Public Service Commission. 

4. A FIRST OR SliCONl) CLASS M.Sc. IN" PHYSICS (with teaching exi>eriencc to Degree Classes) for 
Bareilly College, Bareilly, Wanted immediately. Pay:--Rs. 150-10-350 (with prospects of the grade 
being raised to Rs. 150-400) ; « 

(a) Post Permanent with Provident Fund benefits after confirmation. 

(b) Higher Start may be given for special qualifications. 

Apply with testimonials,, stating age, anti other details to the Principal by October 11, 1947. 
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NATIONAL INSTITUTE OF SCIENCES OF INDIA 

UNIVERSITY BUILDINGS, DELHI 

■H 

1 . At the instance of the Scientific Man-Power Committee of the 
Government of India the National Institute of Sciences of India 
proposes to assets* the ‘drift’ or ‘leakage’ of scientific talents in the 
country. All persons, who possess scientific and technical qualifica- 
tions, and are either unemployed or engaged in non-technical or 
unproductive occupations are requested to send the following informa- 
tion in tabular form : 

Name ; Age ; Permanent and present addresses ; Scientific or 
technical qualifications and experience; present occupation; 
whether the qualifications possessed by the candidate are 
being used to best advantage in his present occupation ; 
whether conditions of work in the present occupation can be 
improved and if so, how. 

2. It is also proposed to compile under the auspices of the 
National Institute of Sciences of India a National Register of Scientific 
and Technical Personnel, available in India. All persons, who possess 
scientific, technical or engineering qualifications are requested to send 
full information in tabular form regarding : 

Name ; Age ; Permanent and present addresses ; Qualifications 
and experience ; Present occupation and nature of work. 

3. These enquiries are confined to persons possessing the follow- 
ing minimum qualifications : 

B.Sc. (Hons.) or post-graduate degree in Science; Diploma 
in technology or engineering ; Diploma or degree in medicine, 
agriculture, animal husbandry, veterinary and related subjects 

Replies to this questionnaire should be sent in duplicate -- one copy 
to Prof..S. P. Agharkar, C/o. I _aw College, Poona, to whom all subse- 
quent correspondence should be addressed, and the other copy (of 
information only) to the Secretary, Rational Institute of Sciences of 
India, University Buildings, Delhi. 


When replying to the tdwtiwn, pleete mention that you have #ecn the advertiiement in Science nul Culture. 
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INDUSTRY 

LABORATORY EQUIPMENT 

BREWER’S COPPER (or tin) Case Thermometer English 8" 9/14; 
10" 12/14; 12" 14/8; 14" 18/$. 

TWADDLE HYDROMETER No. I to 3 Eng. tyl4 ; Ind. 4/-. 

No. 4 to 6 Eng. 5/8/- 

HYGROMETER (Wet & Dry Bulb) 24/8; Zinc Scale 28/8/-. 

BR1X HYDROMETER 0-10, 10-20, 20-30 W/- Thermometer 27/-; 
W/o Thermometer 10/8/- 

DISTIIJJERY OR SPIRIT HYDROMETER Eng. 22/8; Thermometer 
or Ivory Scale 33/-. 

CONFECTIONARY THERMOMETER Eng. 14/8; Longer 19/8/-. 

MILK — LACTOMETER Eng. 5/14; Butryometcr Eng. 8/8/-. 

DAIRY FLOATING THERMOMETER 7/4; Pipette 5/8/-. 

SOAP & CHEM1CAI BEAUME HYDROMETER 0-70 Heavy 

Liquid 8/8; Light Liquid 7/4. 

TANNING SOLUTION-- BARKOMETER 0-80 C, Eng. 14/8/-. 

BAKER'S DOUGH THERMOMETER Eng. 20/8. 

REFRIGERATOR THERMOMETER Eng. 8/12; Oven Thermo- 
meter 19/8/-. 

SALINOMETER GLASS En$. 19/8; Metal 59/-. 

CHEMICAL THERMOMETER Eng. Cl 10 5/3 ; 360 8/8/ ; 400 14/-; 
500 44/-; F220 5/3; 400 8/8 ; 600 9/8 ; 800 18/8; I000F 44/-. 

CHEMICAL THERMOMETER 50-100:1/5, 12/8; 0-50:1/5, 21/-; 
0-100:1/5, 29/-. 


LISTS on REQUEST 

Grams > “Laboratory” ZIL L & CO. 

PbtMt 29941 (Established 1929) 


Ref. No. t 04 & 


PRINCESS STREET* 

a 

BOMBAY 2. 
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G L ASS 


"Sigcol GUw" is 

the most impor- 
tant factor to 
build the rmytern 
laboratories. 


v- sciEnTiFic iMDinn glrss co.l™ 

6. CHURCH LAhE • CALCUTTA 


The Best Act 

MAKES THE BEST TO-DAY 

And the best to-day ensures the best to-morrow. 
The best act in these days is to be protected 
by a Life Insurance Policy which ensures to- 
morrow's peace and happiness for those who 
are your dearest ones. A Hindusthan Policy 
gives you additional security, because it is a 
Company of assured dependability and proved 
solvency. • 

A COMPANY THAT SPEAKS IN TERMS Of CRORES 

HINDUSTHAN 

Co-operative Insurance Society 

Limitotl 

Head Office : 

HINDUSTHAN BUILDINGS 
4, ChiHaranjan Avenue i CALCUTTA 


FRESH STOCK 

of 

CHEMICALS 4 OTHER LABORATORY 
REQUISITES 

, For 

Chemical & Pharmaceutical Works 
Sugar & Cement Factories 
Schools & Colleges 
Textile Mills & Dye Works 
Soap, Rubber & Oil Mills 
Hospitals & Doctors etc. 

Latest price list from 

THE 

UNIQUE TRADING CORPORATION 

51-SS, NSW HANGMAN LANE, BOMBAY g. 

. drama : ‘UNILAft* - 



The Seal of 
Quality 


'•< mi 


- ^ 


*Vo?V» e 


FOR INDUSTRIAL 
PURPOSES AND 
MANUFACTURERS 


Vm A C E U an D a R d s 

PHAR^AV c 8 t A*P» 

B. P. & FINE CHEMICALS AND 

ANALYTICAL REAGENTS 
FOR LABORATORY USE. 

THE CALCUTTA CHEMICAL CO., LTD. 

CALCUTTA 

Alt* aft 

, MADIAS : BOMBAY s DELHI i NACPUfc > JAMSHEDPUR ETC. 


,W]gea- rfpbring to tU ^TUtiun, pleete mention that you have *een the advertisement |n Science and Ctdtfyre.- 
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IMPORTANT NOTICE 

We earnestly request the buyers 

of MEDICO-SCIENTIFIC 

goods to please send their speci- 
fied enquiries to the following 
address from whom they are 
sure to buy the same at 

ECONOMICAL RATES 

Shanti Trading Company 

VITHAL SAVANA BUILDING No. 2 
LOHAR STREET . BOMBAY 2 


DU RO 

TABLETS MAKING 
MACHINE 




i*. "9 

:«! 


-v 


The world famous ap- 
proved invention to make 
tablets of Yi to 10 grains 
in very easy and simple 
method. Its weight is 
only half a lb. and 5* 
long. Complete with 2 
die sets of 1/3" and 9/32' 
diameters Rs. 12/8 by 
V.P.P. postage free. 


Inventors & Sole Distributors, 

NONGLAY MODERN VIRTUES 

S1ALKOT CITY 




To keep pace 

with the marching of time 


GET A COPY OF 


Hin4«s* han 


Stan 


da* 


d 


EVERY MORNING 


IT WILL TAKE YOU TO 
THE NEWS-WORLD 

for 

TWO ANNAS DAILY 


When replying to tit# ftchmtrtfom* pltitt mention that yoo h*tt m*n tbe ftdftrtMkmt I n 
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TO-MORROW'S INSTRUMENTS TO-DAY 

HUNTER EMULSORS 

For 

MIXING, EMULSIFYING 
AND HOIVfOGENISING 
Special Features : 

1. It mixes while it emulsifies . 

2. It agitates while it homogenises. 

3 . it can mix and circulate in batch or 
can be used on a continuous process. 

4. Emulsification carried by thorough 
agitation combined with pressure 
through orifice. 

STANDARD CAPACITIES:- 
2, 5, 10, 25, 50 GALLONS. 

STANDARD MODEL: 

Container of copper tinned inside, 
Circulating Pipe, Valves, etc. made of 
gunmetal and copper tinned inside and 
outside. Rotors of special hardened 
steel. 

COMPLETE MOUNTED ON CAST IRON BASE PLATE , SUITABLE 
MOTOR WITH STARTER, PRESSURE GAUGE. 

Manufactured by: 

HUNTER MACHINE CO., LTD. 

NITSHILL, GLASGOW. 

Sole Distributors for India : 

RAJ-DER-KAR & CO. 

Gram.; TECHLAB HORNBY ROAD, FORT, BOMBAY. Phone : 27304 

‘ . 

When replyinj to tbs tdraUim, pleat* mention that you have a**n the ad verti««ment-in Science mad Pultur*. 



STAINLESS STEEL MODEL: 

Container, Circulating Pipe, Valves 
made of stainless steel ; Rotors of special 
hardened steel. 
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THE “PREMIER” COLLOID MILL 


Every important Research Laboratory and leading 
Chemical & Textile manufacturers throughout India 
— Pakisthan and the World have installed the 

“Premier” Colloid Mill. 

The use to which the mill is put covers so wide a 
field that, it would be impossible to enumerate on 
this page briefly. All research or production of paste 
like material, dispersion of solids in water or oil, 
emulsification of all liquids is conducted or carried 
out by either the Paste Mill or the High Speed Mill. 

If you are considering research or production, place 
your problems before Major Alcock, our Technical 
Advisor and he will advise you on the most suitable 
Mill to be installed. 

"Technical JQepteientativei 

For PREMIER COLLOID MILLS LTD., ENGLAND 


W. J. ALCOCK & CO. 


Gram. : 
‘DECIBEL 1 Cal. 


7, HASTINGS STREET, 
CALCUTTA 


LTD. 

Phon* : 

CAL. 2052 
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THE ARYAN PATH 

Editor : — Sophia Wadia 


To Appear in October and After 

fllK POUT T'AO AM) ItlS PROSK 

AN1) POUTIC PHILOSOPHY Clara M. Candlut 


j’MLOSOPHY AND IJFK : \ SUnlv 
ji Contrasted Attitude* . 

REVOLUTION- HAST ANI) WEST 

SANTINIKUTAN AND SR\ YGR\M 

IDLER ANCK PAYS 

ilir CUVLLKNGH OP VIVISEC- 
TION IndiaS OoMcn Opjwr 
nnutv 


M ChaninK-Peargc 
Gordon Clough 
Gurdtal Mallik 
Morris A. Skop 


P Wi stu« utl 


\nnual Subscription fis. 6/- Single Copy A*. -1121* 

FditorUI Off »ct : “ARYASANGHA", MALABAR HILL, BOMBAY 
M«n*f trial OKict : GANPULE BUILDING, RAOPURA, BAROD/t 


PAPAIN 

For constant supply of 
Papain of all strengths 
and standard quality 

unit* to .• 

GIEMCE TRADERS LIMITED 

20, Nakulatwar Bhattackarya Lana, 
KALIGHAT CALCUTTA 20 

Suppliers of Papain 

to all leading Pharmaceutical concerns In India. 
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GENERAL NOTICES 

I hr* Indian Suence News Association and the Editor* 
'»f “Science and Culture” assume no responsibility 
for statements and opinions advanced by contribu- 
tors to this Journal. 

All manuscript* should be legible and type- 
written. The Editors reserve to themselves the right 
to accept or reject the whole or portions of the 
matter sent for publication. The rejected contribu- 
tion* are not returned to authors, if postage is not 
prepaid. 

Remittance* for membership dues, subscription 
i*nd advertisement cost* should be addressed to 
the Treasurer* Indian Science New* Association, at 
92. Upper Circular Road, Calcutta, 9. 

Editorial communications are to be addressed to 
the Editor and otBer communication* to the Secretary, 
Indian Science New* Association, both at 92, Upper 
Circular Road, Calcutta, 9. 


GLASS- APPARATUS 

for 

Laboratory, Hospital, College 
and Scientific Research 


Insist on 



Products 


All kinds of Graduated Apparatus, Chemica 
Thermometer, Hydrometer, Urinometer, Lacto-i 
meter. Stopcock, Separating Funnel, Soxhiets, 
Spiral Condenser, Weighing Bottle, Filter punjp. 
Milk and Blood testing apparatus, etc. etc. 

Manufactured by 

Scientific Instrument Mfg.Co. 

21/a, baomoas Temple street, Calcutta 
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INDIAN INSTITUTE OF SCIENCE 

MALLESWARAM P. O., BANGALORE 

APPLICATIONS arc ijnvitcd to the post of PROFESSOR ANO 
Hi AO OF THE Departmen I OF Physics at the institute in the grade 
, Rs. 1,000 — 50 — 1,250 plus an overseas allowance of Rs. 250/- to 
candidates of non-Asiatic domicile. The candidate should be a Physicist 
with a distinguished record of research and experience in guiding the 
work of research students in Physics. Higher salary may be given to 
a candidate of outstanding ability at the discretion of the Council of 
the Institute. 

"1 he selected candidate will be on probation for a period of two 
years after which, if confirmed, he will continue till the 30th June 
following the age of 55 years. The Council of the institute may grant 
an extension of appointment beyond the age of 55 provided the candidate 
is found efficient and the extension is in the interest of the Institute. 
He shall join the Provident Fund, the rate of subscription being 8 J /3 V., 
of his salary, the Institute contributing an equivalent amount. He shall 
be provided with a house, if available situate on the ground of the 
Institute in which he will he required to reside and rent therefor shall 
be charged as may be prescribed in the By-laws of the Institute for 
the time being in force. Leave and other privileges will be as deter- 
mined by the Regulations and By-laws of the Institute for the time 
being in force. 

Seven copies of applications with copies of testimonials should 
reach the undersigned on or before the 3 1st December, 1947. Candi- 
dates who have carried out original work or have published any papers 
will be expected to submit two seta of the same along with their applica- 
tions. These will not be returned. A certificate of physical fitness 
from a recognised medical practitioner of the status of not less than a 
Civil Surgeon should accompany fb'e application. 

A. G. Pai, 

Registrar. 
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C^j HUGE STOCK 

IFILTER PAPERS 

Available at cheaper rates than manufacturers 


1. Whatman No. 42, 12.5 cm. ... ••• ... 4/8/- pkt. 

2. ' ,, No. 4, 9 cm ••• ... ... 1/- 

3. J. Green Analytical Filter Paper diam. 12.5 cm. ... 3/2/- 

4. Agar Agar Filter Ppper English 50 cm. ••• ... 10/- „ 

5. Filter Paper Hostlip or Green’* English diara. 50 cm. ... 6/4/- „ 

12.5 cm. ••• 2/4/- * 


1 QUANTITY DISCOUNT UPTO FIFTY PER CENT. 

1 ASK FOR HU. DETAILS FROM 

The Scientific Apparatus & Chemical Works Ltd. 

Civil Lines, AGRA Branches : BOMBAY : DELHI 

Importers, Manufacturers and Large Stockists of all kinds of 
CHEMICALS, SCIENTIFIC APPARATUS, CHARTS, SLIDES, MODELS 
AND OTHER LABORATORY REQUIREMENTS. 
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adequate medical aid for the peasants struction, Tata Steel will (day its part 
and labourers is closely bound up with 
the country’s material advancement 


Building of hospitals, the menu* 
lecture of hospital furniture, equipment 
and pharmaceutical preparations, the 
establishment of medical colleges and 
research laboratories— all these are 
essential for the promotion of health 
and prosperity of India. 


TATA STEEL 


rum • rails • slams • sneers ** 

JOIST PILING • WHtLL TV SC ANE ASLLS 
• HI OH CARSON 8TKSLS • SPCCIAt ALLOY 
AMD TOOL STCCLS. 


THt TATA IKON A STEEL CO.. LTD. Hh 4 Sales Officer 102 A Cl.*# Street Calcutta 
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AIDS TO RECOVERY 

£1 In hospitals and nursing homes all 

, =Js=3v the year round the sick and the 

wounded are treated and nursed. 
To aid their rapid recovery, our 
, - 1J rubber requisites are in service all 

over India. 

( OUR PROOUCTS INCLUDE 

Mini r Rubber Cloth. Hot Water Bottles. 

Ice Begs. Air Beds & Pillows. Air 
~ Rings A Cushions. Surgical Gloves £r 

Aprons Etc 

BENGAL WATERPROOF WOBKSttwflD 

MAKERS Of RUBBER HOSPITAL REQUISITES^ 
U.» CALCUTTA * N AGP UR O M • A Y 
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OF THE FOREST QUALITY 



£THER SULPHURIC B. P. 


Thto It pm quality Aether complying with the atandarde ©I the Brit to h 
ffcanaecopoee. h to uttd in the manufacture of phamacauticalt and 
it ttoo fdtable (or general utt in chtmical and technical laboratories 
A r e li ab l e If 9 1 Ik BottUt end 2 $ fit* Dwm$, 


w 


/ETHER DISTILLED OVER SODIUM 

Thii to chemically pvi Atthtr, tout hum aldehydea, parotid* and 
ethur impuviliea, h to apecUUy suitable where bast quality pm 
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RELEASE OF A 

S INCR the dropping of the atom bomb with its 
devastating!)' destructive effect upon the un- 
fortunate cities of Hiroshima and Nagashaki, the 
human mind has been overtaken with a bewildering 
perplexity as to its possible future application and 
development. Three influences have been at work 
over it, the politicians and the military leaders of 
the various States who have found in it a weapon of 
warfare which has eclipsed beyond imagination all 
the destructive devices of men, the scientists who 
foresee therein a new fascinating field of investiga- 
tion for harnessing Nature’s power to human wel- 
fare, and the common people who view it as an 
awful menace to society, civilization and the 
world at large. The final shape which this release 
of atomic energy will give to human destiny will 
depend, therefore, on the dominance of any of these 
influences over the others. If the politicians and 
military leaders can have their way and enforce the 
co-operation of the scientists taking advantage of the 
usually inert public opinion which seldom effectively 
asserts or can assert itself, then the prospect is 
obviously very grim. Though only the U. S. A. arc 
now in possession of the means and the methods of 
production of atomic bomb, there is, however, no 
secrecy t abou t the knowledge on which it is based. 
In fact, the fundamental physical principles relating 
to it were discovered mostly by the scientists of other 
countries. The successful application of these princi- 
ples to the production of atom bomb in the U.S.A. 
might be attributed, primariSp to her immense indus- 
trial capacity, better opportunity for investigation in 
a comparatively peaceful surroundings more or less 
beyond the range of enemy attack, superior organi- 
zation of high level scientific research and willing co- 
operation of many eminent foreign scientists some 
of whom were expelled from ttie Continental Euroi>e, 
or escaped' from the concentration, ^amps of ( Hitler 
and Mussolini, and abdve all to the Unstinted and 
u n l imit ed financial support front the Bfate. But there 


lOMIC ENERGY 

is no likelihood that this production of atomic bomb 
will ever remain confined to the U.S.A. alone. 
Scientists and competent authorities on the subject 
are of opinion that other countries might as well in 
no distant date be able to compete with the U.S.A. 
in this respect, provided the requisite scientific per- 
sonnel, industrial and financial resources be available. 
And with this end in view preparations have already 
been set afoot in all the great sovereign States of 
the world today. This conceptual competition sooner 
or later is bound to end in a practical race in atomic 
armament among the nations with what disastrous 
effect upon the society and civilization it is dreadful 
to contemplate. Nay, further progress in scientific 
research may lead to the development of cheaper 
methods for the production of atom bombs and even 
of weapons more powerful and deadlier than the 
latter. The humanity is thus faced with an un- 
precedented peril ; and the situation becomes darker 
still when it is remembered that the scientists have 
failed till now to discover any protection or defence 
against this diabolical device of human destruction. 
All attempts by the United Nations to avert this pert! 
have yet led to no fruitful results rfs can be gathered 
from their discussion, which has rather disclosed to 
the dismay and despair of common man a more or 
less insuperable barrier of distrust, jealousy add 
suspicion among the big powers. The scientists too 
cannot shirk their responsibility in this grave affair 
as they themselves were major partners in the pro- 
duction of the atom bomb. They have f raised a 
Frankenstein and are now at a loss how to bring 
liim # under submission. It is little consolation to 
the copimon man, now groading under the dreadful 
effect of a terrific world war fought for toe avowed 
object of freedpm from fear, want and disease but 
which has resulted simply in intensifying and magni- 
fying the latter, when pictures of future peace, pro- 
sperity and progress are presented to him in shun* 
dance, in season and out of season, bv toe scientists 
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and Stole authoritfe* in their August gatherings and 
conferences ; for common men bare had too bitter 
ex|>ericRces of the past to be encouraged by any such 
promises for future. 

It cannot be gainsaid that scientists in every 
countries have become the wilting and obliging tixds 
at the hands of their State authorities for the pur- 
pose of war. This has undoubtedly contributed a 
great deal to the development of science and its orga- 
nization. As one of the earliest instances of this, 
mention may Ik* made here of the birth of the National 
Academy of Sciences in the U.S A. during the days 
rtf civil war when President Lincoln sought the active 
help of the scientists. During the world war of 
1914-18, there wan a large mobilization of scientific 
personnel ; but the most efficient pooling and organi- 
zation of scientific resources and personnel were 
brought about during the last global war in the 
(J.K., the U.S.S.R. and particularly in the U.S.A. 
In the last-named country the organization, known 
as Office of Scientific Research and Development 
(O.S.K.D.) was established through the initiative of 
President Koosev'elt under the Directorship of 
Vanuevar Hush. The manufacture of the dreadful 
atom ln>ml> was the outcome of this organization. 

The power ami energy thus released from nature 
by the devoted work of the scientists have only 
beeti utilized and usurped by the political authori- 
ties for their own ends, with results which have 
served ultimately to multiply human sufferings and 
human misery rather than contributing to human 
welfare. Search for truth and the extension of the 
boundary of human knowledge for the service of 
humanity which form the primary objective of 
science, nrc thus prostituted for infamous and 
ignoble ends. No better illustration of this can be 
quoted than the explosion of the atom bomb ; and 
no greater vile or criminal application of a great and 
inagntficictit. scientific discovery could have ever 
possibly been made. This has rudely shaken the- 
conscience of the scientists today and they are 
gradually becoming alive to their responsibility. 
Though the results of scientific researches are calcu- 
lated to advance the march of civilization and 
improve the conditions of living and amenities of 
life, the scientists, since late nineties, have been the 
melancholy observers of what man has made of the 
fruits of their devoted studies. While the average 
standard % of living has gone up to a great extent, 
individual and collective greed for power ami gain, 
as a result of maldistribution of profit and wealth, 
both among individuals as well as among 
different nations, a state of perpetual conflict and 
competition among the various rival groups has been 
the order of the day all over the world. The world 
is thus dominated today by limited groups of men 
Vith power and wealth. Many are forced to lead 


today a life of misery, suffering and shame, so that 
a few may live with pleasure, plenty and power. 
For, the common man has seen no better luck in 
life than the presence of heavy army and police 
boots coupled with the scarcity of common necessi- 
ties of life. The abuse of power, thus derived from 
the application of science, has now reached its limit 
in the manufacture and dropping of atom bombs ; 
and, unless checked in time this may ultimately lead 
to the extinction of modern civilization. Scientists 
have now realized their own responsibility in this 
development and arc now' bent uj*on devising ways 
and means for effectively dealing with the situation. 
This is illustrated by the following quotation from 
Arthur II. Compton : 

“The world* wide growth of science and technology is 
the main line of the rapid evolution of man Into a social 
Wing w In romsminiu \> the world. . . We now have 

before us the clear choice between adjusting the pattern of 
our society on a world basis so that wars cannot route 
Hgaittj or, of following the outworn tradition of national self- 
defence, which if carried through to its logical conclusion, 
must result in < .itustrophi* conflicts. ** 

We mav also refer here to that eloquent letter 
of Albert Kinstein which we had the privilege to 
publish «>n the cover of our August issue. 

We have before us the first of a series of packets 
which the Association of Scientists for Atomic lulu- 
cation through its Committee for Foreign Correspon- 
dence propose to send out to all countries of the 
world. In the present connotation of the term, the 
Association will have ‘political* work so far as they 
will attempt to bring about agreement amongst the 
nations* representatives at the U.N.O. educating 
public opinion and mobilizing that opinion for 
‘political* pressure. The Committee has been spon- 
sored by more than a score of eminent scientists, 
most of whom once worked whole-heartedly in the 
atom bomb projects iti one or the other of the 
three T\S. stations. By an appeal broadcast to the 
nation by Albert Kinstein on behalf of the Associa- 
tion, a fund has been created for the Kinstein 
Emergency Committee of Atomic Scientists, and 
financial assistance from this Committee has ‘enabled 
the first mentioned Committee to function. The 
letter sent with the packet states : 

"The work of the Committee is directed toward creation 
of sufficient confidence among the nations to permit the 
operation of an international system of atomic energy con- 
trol, This confidence has been seriously undermined by the 
events of the past months. People of other nations may 
find much in the policy of the Tinted States urtiich is dis- 
turbing, particularly in view of the military demonstrations 
by our Government of the power of the atomic bomb, and 
of the continued manufacture of atomic weapons. As a 
result, national isolationism may become dangerously 
strengthened everywhere just when a rapid extension of 
international co-operation on an unprecedented scale is 
essential to peace/* 
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“Scientists of all lands have a unique opportunity ami 
responsibility to contribute toward international coopera- 
tion* Natural scientists in particular have developed a rich 
tradition of international fraternity, and we must all take 
specific steps to renew and strengthen this tradition and to 
widen its foundations. The Committee hopes that by this, 
letter, and by the sending of regular information on deve- 
lopments in this country on atomic energy control, you will 
be convinced of the sincere support of American scientists 
in our common fight for world peace and true international 
understanding. It is toward this goal that this letter is be. 
ing ^cut to you and to other scientists all over the world. 
We urge yon to publicise as widely as possible the contents 
of this letter and of the other material which you will 
receive. In exchange, we should like your pci mission n> 
make public any suggestions and criticisms you may pro- 
TJose.*' 

A Federation of American Scientists has been 
formed to meet the increasingly apparent responsi- 
bility of scientists for promoting the welfare of 
mankind and the achievement of a world state. 
Their direct contribution to the present power of 
unlimited destruction lias raised the problem JU> a 
head for the scientists* immediate concern. 

Science and scientists have thus come to be very 
directly and intimately involved in matters of policy 
affecting the general welfare and world peace. 
Scientists must accept immediate individual and 
social responsibilities and should prepare to discharge 
them. Science has never known sectional boundaries 
and as members of international fraternity we con- 
sider that it is time Indian scientists took upon 
themselves the task of organizing an actively aware 
body like the Federation of American Scientists. 
The nature and ambit of our work will be much 
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wider. At the beginning much spade work* lias to 
be done *by sponsoring immediate educational work 
!>oth among fellow scientists and the common people. 
For such a scientists* organization as suggested 
above we may have in common the following 4 aims : 

1. To study, in consideration of the broad responsi- 
bility of the scientists today, the implications of any sciett* 
tific developments which may involve hazards to enduring 
peace and the safety of mankind. 

2. To counteract misinformation with scientific facts 
and, c, specially, to disseminate those facts necessary for 
intelligent conclusions concerning the social implications of 
new knowledge in science. 

3. To safeguard the spirit of free inquiry and free inter* 
change of information without which science cannot 
flourish. 

4. To promote those public policies which will secure 
the benefits of science to the general welfare. 

Science does not mince matters and some of ua 
may be complacent that as scientists we have 
developed ‘social awareness* and we are directing 
our energy and study to social welfare. But the 
execution of the policy underlying the directive 
must also be taken by them who know what a 
scientific result means and how it can be brought to 
fruition. It is time that scientists took a stronger 
stand and control the group, distinguished as 
'politicals*, who are now shaping or shattering the 
society. Civilization, which is the product of scienti- 
fic efforts, is challeneged today. Hence it is the 
primary duty of the scientists to exert their best 
efforts for safeguarding and maintaining the civiliza- 
tion. 


'rcmnj 

vim jfo &o imrra sfte 

fipoEH, wsrtff ( «wfh5T ) * 

ft* fir*, 

If ft* qft uv qpc enrol fa o*tw k ftft few i 

d «r* ** d arfovre mrt* fv fwr nftu vr dnm ^ i 

% ftvid ite nfr If ^ ^ *r* t d vti *vr* i 

^ srrpi w? vt atyn w vt It tsft % fosft vnv awiwrr 

* The ori^inal letter in English appeared on tlie cover page of the August, 1947 issue of tivTjwrnalT A tmwUticm* 

of the same tn Hindi is being reproduced here for wider circulation.- ~ Erf. SCI. & Cut. 
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tpr hmfa* arar r & vfa ^ *rc*raj *raf w wrrar <re a*% jrorf am? srrsrr q*n 

wwal % i pft & E*rrtf 'Wi sfa V& «twt %—-' wf% $*n$ won % 

fk gi arcm ifaR % fs& anrcrc *t*ft * fa ^ % fa* i 

%% «n»r % fa* &m wt ( 3*T *pt ^ sraso ) s r regg p re n 1 1 % arc* 

siw *t *4 * in*r * ** w*r* nfa <n frarcr to* 5* *u* to *m * ar^ft st# *ifa * *r 
cm ** ^ sfa*T ^ 1 1 g*K am * h$tw *a sn4mr *r* * ctf mff *tm 1 

amcr 

M* 

( *fto *TOBt ht$t ct sfto M* 3nc??T?T^ % q?r ct ai^m ) aft *n*R TO g# $t*4 * to* 
**t mtt ** fasfafa* «Rl <n: *ir* *ft $<rr *5* 1 

tronro 
*n*ro k'% 

l?., am to**h; d«, f«5WT 


PLAN FOR CULTURAL UNITY* 


JNAN CHANDRA GHOSH, 

DIKKCYOR, INDIAN I NSTITL'TK OF SCIhXCB, UINT.AI.ORK 


•THlIv political unity for which our people made 
great sacrifices a generation ago, ceased to exist 
on the 15th of last August. A people speaking tire 
same language and belonging to the same racial stock, 
have deckled that they arc two nations because they 
profess two different religions. It is a miracle that 
they have parted in peace. Under the leadership of 
the Mahatma the citizens of Calcutta and the in-ople 
of Bengal have demonstrated that miracles can also 
happen in the twentieth century. By this act of 
reconciliation they have covered themselves with 
glory. What better national memorial can we raise 
for the Mahatma on the completion of his 78th year 
than this that we all dedicate ourselves to the 
proposition, that though political boundaries may 
divide Bengal into two, we shall preserve the 
cultural unity of Bengal ; that we Hindus and 
Muslims — it does not matter whether we owe 'alle- 
giance to Calcutta or Dacca — would retain the same 
outlook on life, the same modes of expression, the 
same feeling of kinship, and a* recent events have 

• Adapted from the Convocation Address delivered at 

Calcutta University on October 3. 1947. 


amply demonstrated, the same toleration, sentimental 
exuberance, emotional fervour and reckless idealism 
which we claim as the common heritage of our race. 
But for ]>crtnauent reconciliation for the stabilization 
of peace, a permanent organization is necessary. For 
this purpose we require a United Bengal Educational 
Scientific and Cultural Organization, (UBUSCO) 
which will transcend all political considerations, 
v\ hicli will evoke the loyalty of every Bengalee and 
which will become the most powerful and evtjr -grow- 
ing influence in shaping our minds. 

How Kvu.s or Partition can br Mitigated 

In another unfortunate part of India, partition* 
has been attended with the most disastrous conse- 
quences. A barbarous civil war has made imperative, 
migration of people running to many millions ; and 
all the resources of the Governments pf India and 
Pakistan are now being devoted to the solution of 
roauy problems that this forced migration has raised. 
Ministries of Resettlement have been established and 
no expenditure is considered too high which aims at 



PLAN FOR CULTURAL UNITY 


November, 1947 


171 


making a success of this job. Let us pray that we 
in Bengal shall escape the terrible experience of the 
mass uprooting of people. Let us pledge ourselves 
that we shall resolve our differences by discussion, 
by persuasion and compromise. Let us pledge our- 
selves that the boundary that separates Bengal into 
two, shall ever remain as peaceful as the boundary 
between the United States of /America and Canada. 
I have crossed and re-crossed that boundary many 
times ; there is no fortress, no sentry to be seen 
anywhere on that long line of 3000 miles which in 
school maps is supposed to be the bouudary between 
the United States and Canada. Let v^s pledge our- 
selves to educate our people in such ways that a 
conflict at this boundary would be as unthinkable as 
between the peoples of United States and Canada. Let 
us urge on the government to place at the disposal 
of the UBESCO (United Bengal Educational Scienti- 
fic and Cultural Organisation) such resources, say at 
least two crores of rupees, a year, which will make it 
a powerful and living organisation, ranking in* im- 
portance with the Mnistries of Resettlement in the 
Punjab and competent to tackle successfully the vast 
problems of reconciling the people in the eastern 
frontier of India who have parted company. 

• 

Interdependence of various parts ksskntiai. 

FOR PROSPERITY 

Men in high places are not wanting who doubt 
if Mich a reconciliation is possible. I have met 
hundreds of responsible leaders of East Bengal 
who have come to Calcutta and who have such 
doubts. I do not despair. As educationists we 
have an advantage. We recognise that there are 
tour phases in the development of a human being 
-the phase of early dependence in childhood, 
and then adolescence when a boy and also a girl 
struggles to be free from all restraining influences and 
is often wayward* and unaccountable. Then early 
youth when he plants his flag of independence and 
sets sail alone on the voyage of life; and finally 
maturity when he proclaims that interdependence is 
the basis of all stable social relations. A parent as also 
a teacher thanks God that adolescence is a period of 
temporary insanity. A nation also passes through 
similar phases of development. India has outgrown 
the childhood of dependence on Great Britain. In- 
dependence has been gained but its free implications 
•have not yet been realised, and if at this stage, the 
action of a section of our people appears to be un- 
accountable, such action represents the temporary in- 
sanity of an adolescent people. But we are confident 
that when our people have enjoyed for sometime the 
freedom, that they have gained in the ways they 
have selected, they would proclaim *that, the inter- 
dependence of the various parts of the geographical 


unity, that is India, is essenial for the rational solu- 
tion of the many problems that face a resurgent 
country. 

I am reminded in this connection of the! story in 
Indian mythology, how at the dawn of life in this 
world, the oceans were churned and the first thing 
that came out was the Hahhalm, the most malignant 
poison, and the last thing that came out was Amfl, 
the nectar. The Great God swallowed the poison so 
that His creation may endure. He bepamc Nilkantha 
(poison-throated). 

SWIT7.KRI.AND, PRANCE, GERMANY 

It is not a matter of surprise* therefore that at 
the dawn of a new era in lndiu when the ocean of 
human life is being ehurned when an old order is 
crumbling down and a new order is struggling to be 
born, some poison would come out. But unfortunate- 
ly, there is no Got! in our midst to swallow the poison, 
for modern man believes that God helps those who 
help themselves, that human intelligence is a spark 
of the divine and that man must draw upon the accu- 
mulated fund of the experiences of his fathers for 
inspiration to deal with such poison. I shall not be 
a fool to rush in, where angels fear to tread and pres- 
cribe an antidote to this poison ; but I cannot help 
recounting some feelings which I experienced when 
I mused on this problem a year ago in a historic spot 
•in Europe. I happened to be in Basle, a prosperous 
town in Switzerland, famous for its chemical and elec- 
trical industries. There, even a scientist is sometimes 
lured to the beauty spots of NatuTe ; and the bank of 
the Rhine as it flows swiftly down the Alpine hills 
and changes suddenly its direction from the west to 
the north to debouch into the plains of Germany was 
my favourite haunt. At this corner three countries 
of Europe meet. As you face north, towards your 
right, in front of you, lies Germany whose people 
intoxicated with pride and power sought to dominate 
Europe twice in one generation, now laid in the dust 
nobody knows when to rise again to her full legitimate 
share — the flower of her manhpod dead and gone, a. 
land of crippled men, emaciated women, stunted 
children clad in rags and begging for food — a lament- 
able fate for a great and gifted people who hdfoe made 
undying contributions in many spheres of arts, 
science and industry. Towards your left and again 
in front of you lies France, her people waking up just 
from a nightmare of five years* slavery, the present 
generation very much unlike their fathers of 1702 
who swore to immolate everyone who breathed a 
proposition to surrender, who dared and always dared 
to conquer the* enemy — a land now prey to petty 
jealousies which foreign domination breeds, a para- 
dise* for black marketeers indifferent to the sufferings* 
of the honest poor. These two countries present to 
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yon a fearful spectacle of what mail has made of 
man, how civilization ha* crumbled down under our 
very eyes because of open conflicts and hidden 
stresses, l but behind you lies Switzerland, easily the 
ntiist r«n/s|«erous country in Kurojje today, picturesque 
beyond imagination, where the wondrous beauties of 
Nature h ive been perfected by the handiwork of man, 
and also woman is engaged in guinfut occupation and 
looks pictures of health and happiness. Yet Switzer- 
land is a sovereign State whose jKrople belong to three 
national stocks, Germans, French and Italians, who 
speak three languages and profess two religions. The 
German speaking Protestant Swiss however does not 
think of a French streaking Roman Catholic Swiss as 
his hereditary erflrny but embraces him as a dear 
neighbour, each intensely proud of his Swiss 
nationality. Religion, language, social customs— 
words, mere words ! They are not afraid to look 
these words in the face. It is the man behind that 
matters. They in Switzerland recognise that it will 
be a dull world of theirs if it were to contain one 
uniform type of population. A landscape is not worth 
looking at if it features a uniform plain. They consi- 
der that diversity instead of giving rise to disruptive 
influences should be welcomed as the salt of life, 
should lie welcomed as containing in it the seeds of 
greater progress ; and based on this philosophy of life 
they have built up a civilization which is rich and 
picturesque as a mosaic the State is nonetheless 
strong and secuie in the affection and loyalty of a 
people whose heterogeneous elements have been 
bonded together by the cementing forces of good 
will ami fellowship as in a mosaic. Of course, the 
people of Switzerland have an advantage not given 
uuto mortals elsewhere. As they lie on the ground 
gazing upon the scene surrounding them, stupendous 
cliffs capped with pure white dazzling snow, glaciers 
radiant in the sunshine rolling clown to feed the calm 
clear lakes below , the smiling valleys around and the 
blue sky above — they offer spontaneously a prayer of 
thanksgiving to Heaven that it has been given unto 
them to enjoy such glories everyday. Such commu- 
nion with Nature builds up subconsciously a high 
standard of human behaviour, and the shifting scenes 
of political landscapes create little impression on 
minds attuned to the eternal glories of Nature’s 
landscapes. 

Prookammr or tur UBESCO 

With our Chancellor as the first President of the 
UUESCQ I envisage that the Calcutta. University will 
become one of its most powerful organs. I recom- 
mend this idea of UBESCO to the Vice-Chancellor 
and the Senate and I hope that before long a concrete 
plan of action will be evolved which will be welcomed 
by the intelligentsia of Bengal and by the Govern- 


ments of the country. Let the University of Calcutta 
continue to welcome with open arms students from 
all over Bengal and also India, as the University of 
Paris or as the Vice-Chancellor called it the Univer- 
sity of Abeland— that great name among the teachers 
-in the early days of Christianity welcomed students 
in thousands from all over Christendom. 

Let the welcome which we offer to these students 
be not niggardly in any way. I suggest with all 
emphasis that the UBESCO should build for them 
students’ homes tn the city of Calcutta on the model 
of the international students’ Homes of the Rockefeller 
Foundation. The slums in Calcutta are too many and 
are a disgrace to the people and to the Government. 
They arc danger spots in more sense than one and 
the people there should immediately be transferred 
to very decent surroundings in the suburbs. The 
landlords who have grown fat on the earnings of 
these miserable slum dwellers may be dismissed with 
small compensation. And the land thus made avail- 
able should be handed over to the UBESCO for build- 
ing these students’ homes. When I speak of such 
homes 1 do not really have in mind college hostels 
as they exist today' but modern residential units open 
to youngmen of all religions, Hindus, Muslims ayd 
Christians, which will in the fullness of time like 
powerful light-houses, beckon to the youth of Bengal 
to gather theic, join in the festival of life and salvage 
of all that is precious in our cultural and community 
life from the shipwreck of partition, where young- 
men will imbibe as a part of their being the things 
that are excellent, in the language of the Poet 

The gains of Science, gifts of Art . . . 

The Sense of oneness with our kind 

The thirst to know and understand 

A large and liberal discontent. 

I would plead that the students’ homes may be run 
by the UBFSCO on the principle tlrat poverty should 
be no bar to young talent reaching its highest fulfil- 
ment. livery modern enlightened State recognises 
that the worth of a State is the worth of the indivi- 
duals composing that State ; and in Russia if a person 
is worth educating beyond the age of adolescence he 
is educated and maintained at the cost of the State. 
We shall do Bengal any amount of good if we can 
implement at least partially this principle into our 
educational system . 

Nationai, Planning and Occvvational Institutes 

I yield to none in m>' enthusiasm for higher 
cultural and scientific education, but t feel that it 
does Bengal little good if all our enterprising young- 
men flock to the University after completion of high 
school education. The Vice-Chancellor has referred to 
the criticism levelled at the University for having 
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swelled the rank of unemployment. I believe in 
National Planning, as the shortest and quickest means 
of developing the resources of the country now run- 
ning to waste. Such planning alone can solve the 
problems of a rich country inhabited by a starviug 
people ; and I hope that the freedom which we have 
gained will be used in carrying out intelligently 
bcncficient national policies. The bottleneck here is 
capable men who must be produced in maximum 
abundance and maintained in maximum activity. 
Besides leaders who are capable of inspiring people 
to noble efforts and formulate high policies, we 
require able administrators who will execute success- 
fully such plans, and skilled workets w\io will make 
a success of these jobs. In a well planned social and 
economic organisation a student of today is as much a 
worker as a citizen of tomorrow, and for the majority 
of them there should be a place in a factory or an 
office or a firm, earmarked well in advanco of the 
completion of their studies. No one wants today to 
cat the bread of idleness ; and our educational system 
should be so integrated with national planning that 
(.very educated person should ho secured, freedom 
from fear of unemployment. This fear js far more 
crippling to our voungjnen than even fear of want 
ami any system of planning which aims at removing 
such fear should have priority over every other pro. 
gramme of nation building activities. In Bangalore 
under the guidance of Sir M. Visvcsvaraya we 
thought that a large section of the matriculates should 
be diverted from stereotyped intermediate colleges 
into occupational institutes of a new design. Analysis 
was made of the more important occupations in South 
India which require skilled workers having a high 
school education ; and one after another, 25 such 
courses were introduced into the occupational insti- 
tute at Bangalore in order of their relative importance 
in the labour market ; and I am very glad to state 
that the trainees from this institute have been 
absorbed in gainful occupations much faster than 
they have been produced. This institute has cap- 
tured the imagination of the people of Mysore. Edu- 
cationists, philanthropists and local bodies are 
pressing* bn Government to open similar institutes iu 
other parts of Mysore promising to subscribe locally 
a part of the capital cost of building and equipment. 

An Occupational Institutk for Calcutta 

I would urge on the Government of Bengal to 
carry out this experiment on right lines in Calcutta 
and if found successful, adopt it on a very large scale 
all over the province. Such trainfhg is very expen- 
sive. The Occupational Institute at Bangalore has 
already cost us 23 lakhs of rupees end it is estimated 
that the ultimate cost will be about 40 lakhs of rupees, 
which will provide training of one thousand day 


scholars and also about one thousand evening scholars. 
I do hope that the Government of Bengal will not 
be frightened by such scale of expenditure. I would 
recommend to them the example of France where a 
tax equivalent to 3% of the wages bill has. been 
imposed on all industrial and business concerns in 
order to obtain the funds which will provide such 
education. Such a tax is equitable as its proceeds 
are entirely devoted to the training of youngmen who 
will ultimately become skilled operatives in such busi- 
ness and industrial concerns. 

Nhro for Nrw Home for Scientific Work 

Of course it is not the Imsiness.of the University 
of Calcutta to promote this type of technical educa- 
tion. But if I were to pursue my thoughts further I 
would suggest, and suggest very strongly, that the 
Government of Bengal may be persuaded to take over 
the land and buildings of the two sections of the 
University College of Science into an occupational 
institute at Calcutta, and that the University in its 
turn may lx* paid * ufficicnt funds which will enable 
it to open a residential University College of Science 
with the most uptodate laboratories in the suburbs of 
Calcutta, The present laboratories will have to be 
in any case renovated beyond recognition and ex- 
panded very considerably if Calcutta were to provide 
modern facilities for research and post-graduate train- 
ing in science. 

It is an education itself for a University 
student to live and grow up in tune with the life of 
the community whom he intends to serve after the 
completion of his education. As a matter of fact I do 
hope that the University would have far more inti- 
mate and organic relations with the life of this city. 
The Vice-Chancellor has deplored the contraction in 
the area of the jmisdiction of this great University. 

I do hot feel unhappy like him. I believe that the 
contraction of the area over which the University 
extends its jurisdiction offers for iqorc compensating 
advantages than difficulties. I ultimately envisage a 
University of a teaching tyi>e for the city of Calcutta 
itself. In the course of evolution the Mammoth of 
ancient times 1ms yielded place to modern man ; and 
I believe, this has been a progress in the right direc- 
tion. 

This is a colossal enterprise but we should 
remember that we are heirs to traditions *of great 
enterprises having been successfully executed in the 
]>a»t«by our illustrious heroes. For instance it is said 
that the river on which this city stands, which gives it 
sustenance and life, was not there according to one 
view, some 3,000 years ago. A great king Bhagirath 
by name is said to have won the favour of the 
gods by his unparallelled devotion and was givet^ 
the strength of a Titan. This strength he used for 
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transporting this mighty river over a land where 
under a cum the jungle had swallowed civilized life, 
Tlie river drained away the salt marshes, gave com- 
munication to the sea, fertilized with sweet water the 
soil, which bore rich crops and thus laid anew the 
foundations of a new civilization. Hence this sacred 
river is called Bhagiratlii. And new that a greater 
curse— that of slavery, has been lifted from the land 
and the ground lias been cleared for raising the struc- 
ture of a new lire fur- our people, can we not conjure 
up in our imagination the vision of this mythical hero 
whom our fathers conceived and rediscover the spirit 
with which he served the Motherland, boldness in 
planning, thoroughness in execution and hand to 
work, heart in God? 

I do not i (resume to give you any advice; but I 
pray and wish you all to join in tny prayer that each 
one of you may become a Bhagirath, muy have his 
boldness in planning your life’s work, may attain his 
thoroughness in executing these plans, that each one 
of you may practise with all your strength the 


Yoga which Lord Krishna preached as efficiency 
in action. It may be given unto some of you 
to devote your abilities to next schemes of recon- 
struction as administrators, engineers, ' scientists and 
medical men ; it may be given unto some of you even 
to transport mighty rivers through barren lands and 
malarial swamps ; but whatever may happen, it is 
given unto everyone of you to do what is equally 
important and more urgent today — transport little 
streams of sympathy into the lives of your neighbours, 
transport little streams of fellowship artd good will 
into the lives of different communities and drain 
away the filth, °f suspicion and distrust. May you all, 
with malice to none and charity for all, with hand 
to work and heart in God, march on the road of new 
life singing, rejoicing, with the Poet of the new age : 

It is a bliss to be alive in the dawn 

But to be young is very Heaven 

I, who am not young, wish you well, with all 
my strength. 


HIMALAYA CO-OPERATIVE SNOW SURVEYS 

J. B. CHURCH. 

A U VISOR, HIMALAYA SHOW SURVEYS, CENTUM, WATERWAYS, 

NEW DEUU 


w [THIN the present year signboards will appear 
high up the slopes of the Himalaya marking 
the snow survey courses which in the future will in- 
dicate the annual snow cover of the Himalaya upon 
which India must depend until summer monsoons 
arrive. 

The word “Cooperative” is found throughout 
the mountains of North America where the Federal 
and State Cover lynents (U. S. A.) unite in forecast- 
ing the flow of the snow-fed streams. This word 
should be particularly happy in the Himalaya where 
the streams rise in one state but are used in another. 
In like manner as international cooperation exists 
between Canada, the United States and Mexico parti- 
cularly on the Columbia, Colorado, Rio Grande and 
St. Lawrence Rivers, the dream of cooperation with 
Tibet at* the sources of the Indus, Brahmaputra and 
Sutlej does not seem too remote. The generous per- 
mission already granted by Sikkim and Nepal to'seek 
and lay out snow surveys courses is auspicious. 

Snow-surveying is a term used to indicate the 
exact determination at fixed course*! of the water 
equivalent of the winter snow cover which in the 
jnountains of America provides 60 to 70 per cent of 
the annual runoff of all snow-fed streams. 


These courses arc short (each having about 20 
measurements 50 feet apart to provide a reliable 
average) and are measured April 1 at the time of 
greatest annual accumulation of the snow or just 
before the melting of the snow hcgin$. The streams 
or lakes fed by the snow arc likewise measured in 
terms of acre feet or feet of rise during April -July, ' 
their i>criod of major runoff. 

The percentage of normal of the snow courses 
should represent the percentage of normal of the 
runoff of the streams. Fortunately in America the 
streams had been measured long years before snow- 
surveving was begun. In India all measurements 
except a few in the Punjab and on the Kosi are 
lacking. 

Since the winter snow in the mountains in per- 
centage of normal falls quite uniformly for distances, 
of several miles or even over adjacent watersheds, a 
few snow courses should represent the seasonal per- 
centage of the snow over wide areas. This applies 
also to the snow cover at various altitudes except 
that at the lower altitudes some snow may disappear 
by premature melting during the winter. For this 
reason snow courses are maintained at various levels 
to check losses and readjust the average of the various 
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percentages m terms of the relative area of the snow 
cover at each course. 

This percentage represents the percentage of 
runoff in the river below the snow during the period 
of snow melt which usually covers the month of 
April through July. This percentage is immediately 
convertible into total acre feet for the period. 

One correction should be watched for during 
April and made if possible May 1 . This is the correc- 
tion for deficiency or excess in precipitation that may 
have occurred on the snow cover during its melting 
and runoff, for normal precipitation is presupposed 
for normal runoff from the April 1 snow. This correc- 
tion in the Sierra will not exceed 10 per cent of 
normal. 

The accuracy of the forecast is usually within 10 
percent of normal. For a series of 7 basins in the 
Central Sierra during a period of 10 years 41 of the 
tit forecasts or two-thirds were within 10 per* cent. 

< >f these 27 or more than one half were within 5 
per cent. The highest error was 41 per cent. 

But a recent analysis of the snow-survey data 
• mi the Colorado River above Boulder Dam for the 
1 1 years of snow-surveys revealed an accuracy on 
May If within 15 per cent of normal for the runoff of 
April-Jtily into Take Mead. This accuracy was found 
in every one of the 11 years. The divergence of 15 
percent in place of 10 per cent is due to the relatively 
heavier rain occurring during runoff on the Conti- 
nental Divide or Rocky Mountains than occurs in the 
.Sierra Nevada. The U. S. Reclamation Service now 
feels better able to allot the present scanty storage 
for irrigation and power and the U. S. Army 
Engineers came this year to the Nevada Agricultural 
Experiment fjtation to learn forecasting in order to 
grant all possible flood-storage space for the building 
up of water reserves. The maximum capacity of 
Take Mead, known popularly as Boulder Dam, is 
30,000,000 acre feet. 

The exact method of sampling the snow to deter- 
mine its water equivalent was worked out inevitably 
in studying the effect of mountains and forests on 
the conservation of snow. Since snow is a collection 
of frozen vapour crystals of varying density, the over- 
all depth of the snow cover will fail to show its water 
equivalent except when the snow is in actual process 
of melting, and even then only approximately. So 
a tube and cutter were finally developed that would 
!>enetrate even cornice snow of 20 to 30 feet in thick- 
ness and brfng up a perfect core for measurement. 
All thought of melting the snow core was promptly 
abandoned in the cold and wind that frequently pre- 
vailed. Weighing in inches of water "was immediately 
adopted with a special spring balance and cradle for 
the purpose. It was soon learned that the colder the 
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snow and air, % the easier aud speedier was the 
sampling. J 



Fro. I. Tlu* snow Sampler. 11 is a long 1 litre fitted 
with a » niter, sufficiently loug to measure deep snows. 


The long snow sampler tube is now carried in 
lengths of 30 inches, making suitable bundles to 
carry in a pack with driving wrench for control and 
cleaning hook to insert through slots to break up the 
core if it should adhere iu the tube. But usually 
the core slips out by its own weight if the sampler 
is inverted. Tee sheets of 1-2 incites cau readily be 
drilled through. 

The depth of the snow is determined by a scale 
of inches cut on the outer wall of the snow-sampler. 
The inches of water equivalent in the snow are shown 
on the dial of the spring balance which is adjusted 
to eliminate the weight of the sampler tube itself. 

The relative density of the snow is determined by 
dividing the water equivalent of the snow by its 
depth. It may vary from that of the most delicate 
snowflake to that of pure tee. 

Density is a much quoted term, but yields only 
partial information regarding the character of the 
snow. Its change in crystallisation during accumula- 
tion and melting is a world in itself— both intricate 
and fascinating— to one who will lie on the snow witf 
color dye and magnifying glass to observe it. But 
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thin story must yield pt iurity to tlie crowning story 
of the Himalaya snow. * 

Would I come to India to attempt forecasts of 
runoff from the Himalaya? I am sensitive to 
challenges and the Himalaya were the highest moun- 
tains on earth and India was now facing its future. 
Could the snow survey system of American moun- 
tains he adapted to mountains twice their height and 
perilously hugging the heat equator ? 


2 



?. Otiviu# t tic samj^vT m « !< i*j> sim*. 


There were few pictures and almost in> measure- 
meilts of any kind available. It was a scientific 
adventure and none could tell whether science or 
adventure would come out uppermost. Ion the sake 
of the dams being planned on the Kosi and Tecsta, 
attention was being turned to the most uncertain part 
of the range hut fortuuatelv to the end where trails 
rose through luxuriant and impenetrable forests to 
the yak pastures and passes of the mountain rim. For 
without trails hewn through forests and along rock 
faces, none except the primitive Tibetan could have 
descended and much less have ascended the streams. 

Hut with the aid of potties and trails and 300 
mites of trekking, the sttowfields were found but 
already in rapid retreat though the month was early 
April. Ylte foot trek by J. Bauer ji and party up 
the Timur Valiev in eastern Nepal had overtaken,, the 
snow but it was found relatively shallow. 

Plaiuly the trend of the great range from Kashmir 
in the far northwest to Sikkim in thp southeast by 
its gradual approach to the Equator caused u steady 
upward rise in the winter snowline from 7,000-8,000 
Act in Kashmir to 0,000-10,000 feet in Sikkim. In 
Kashmir, therefore, the snow can readily be 


approached by highway and the “Snow'-Cat” or cater- 
pillar half-tractor can be launched on the snow for 
rapid transport of men and equipment to the snow 
courses. 

But in Sikkim long trips by pony to the snow 
and further trek on web snowshoes or ski to shelter 
cabins and adjacent snow courses must be the rule. 
In Nepal even the trails must be improved and ex- 
tended to ascend the feeders of the Kosi to probable 
snow' courses. 

To adjust the snow-surveys to the latitude, 
surveys in Kashmir and the Punjab should begin 
April 1 as in 'America but in Nepal and Sikkim as 
early as March I. 

Sikkim has now been organised and plan of 
surveys will be initiated in the Kosi next spring, 
For tlie Tecsta there are 6 large circuits covering the 
eastern, northern and western parts of Sikkim. 
Zonal snow courses are planned iti each section for 
10, (XX), 12, 000, 14,000 feet with highest zone usually 
at 16,000 feet. It is believed that the seasonal per- 
centage of the snow cover here will hold good for 
the mountain mass above. 



ElO. 3. Weighing a snow core nearly 20 feet long to 
ileieriuine water content. , 

The snow water was traced even higher up the 
streams by the diurnal fluctuations of the depth of 
the water (for snow melts less than 12 hours in 24 
irrespective of clouds or clear sky) and by the daily 
increase in flow despite the upward retreat of the 
snow. 

For the "Spitfire" plane sent up by R.A.F. 
April 1 brought back a vast panorama of dazzling 
white peaks above the clouds that veiled their base 
to 13,000 feet, and Everest and Kanchanjunga that 
towered at the head of the two valleys still looked in 
mid-May like marble sentinels from our trails along 
the Nepal-Sikkim boundary. 
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The lack of night freezing during our April- 
May trips even at 13,000 feet and the rapid melting 
of the snow indicated that the equatorial warmth on 
the southern or sunny side of the mountains might 
extend as high as 25,000 feet where woes from cold 
and wind begin for high mountaineers. 

At least the snow-melt, through jnissibly in dimi- 
nishing quantity, will continue into the j>eriod of mon- 
soons and merge with them. Some runoff from sur- 
plus snow of heavy seasons and certainly the fairly 
-toady contribution of ice long stored in glaciers will 
still be present in the autumn. 


The streams must be measured in order to inter- 
pret their flow but their continuous cascades make 
this a special problem for the engineer. Quiet water 
and lakes are scant. 

The present season by every indication is dry. 
Perhaps it is better so, for our search for snow has 
been more painstaking. More potential snow will 
come in due time. Meanwhile lvvercst and Kanchnn- 
junga with their glaciers will steady the flow. But 
I wonder how much? Research and adventure in 
the Himalaya have only just begun. 


THE PATEL PLAN AND THE EXPANSION OF THE A. 1. R. 


KAMA KRISHTNA VUPA 

a 


• •piK Radio in this Country”, said Sardar Patel 
in a press announcement indicating the future 
expansion of Broadcasting, ‘‘is becoming more and 
more popular, as it should be”. An optimistic* estimate 
it is when one remembers how slowly license figures 
have crept up since the A. I. R. came into existence 
from a 50,000 in 1937, it is barely four times that 
figure today ; comparing it with the 450 sets per 
thousand of the population in U. 8. A., 187 in Great 
Britain, it is sad to realise that a thousand Indians 
possess only % rd of a set between themselves — and 
the Sardar hoped that after the Kight-Year Expansion 
Programme, they would have -Kth of a set. The 
following table shows number of sets per thousand of 
population in different countries of the world. 


TABLB I 


Country 

No. of sets 

Population 

No. of sets 

in millioiiH 

in millions 

j per thousand 

l*. S. .V. .. .. 

57 

130 

438 

Sweden 

1*5 

6*5 

234 

< ireat Britain 

9-6 

51 

187 

Germany .. .. 1 

t 15*8 

88 

177 

France 

i 5-2 

42 

124 

Baly .. .. S 

16 

45 

35 

Holland .. .. ! 

1*5 

8 

190 

L. S. S. R j 

105 

180 

58 

India .. .. j 

i 

•23 

380 

•6 


Now what is this woeful lack of “Radio- 
Consciousness” due to? Perhaps economic poverty is 
partly responsible — specially when one remembers the 
ridiculously high priced sets in the market but this 
cannot be all. Some how, even in homes which can 
afford it, Radio is looked upon as little more than a 


luxury or a fashionable piece of furniture. The 
average cost of a Radio Unit (taking into account the 
luxurious Radio grams and consoles) in U. 8. A. is 
estimated to be Rs. 100 — while in India even the 
flimsiest superhot and nothing else is available in 
India, is little less than Rs. 400 and when one thinks 
of an average Indian as being 20 times poorer than 
an average American, is it surprising that Radiq is 
a hopelessly uneconomic projwisilion to the vast 
majority in this country. 

Solutions 

The only solution would be the production of 
Indian made cheap sets — straight aud superhet — 
durable for the tropical conditions. An expert has 
estimated th'at it is possible to produce in India, a 
‘luxury’ valve all-wave superhet for Rs. 125 and a 
cheap straight set for Rs. 251. 

Costs can be brought down enormously using 
methods employed by Nazi Germany, for the pro- 
duction of “People's sets” (Volksemfaiiger) — a two 
tube regenerative detector with an electromagnetic 
speaker. Individual components were produced by 
28 different companies ; and the final assembly was 
done by Telefunkens. Prices were eliminated and the 
sets priced at 35 marks (approx. Rs. 12) sold*3 million 
in five years. In the U. S. S. R., even more revolu- 
tionlry means were employed in the “Rcdiffusion” 
system, where giant receiving stations catch the pro- 
gramme and radiate it on the local mains. Individual 
consumers have only a simple loudspeaker, plugged 
to the mains — a cheap system for the rural listeners, 
but with obvious limitations for more sophisticated 
urban tastes. 
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PaoBi.RMS ov th* A. I. R. Chain 

The essential prerequisite would seem to' Ik: more 
transmitters. The straight set is at present useless in 
India where, 13 transmitters have the ambitious 
coverage area of 4 5 million sq. K.M. A straight set 
can only pull in a single station, in very restricted . 
urban locations (right round the actual transmitter 
site) where however, tastes would be more cosmo- 
politan, and listeners would generally prefer to go 
on for a superhet, offering greater choice of enter- 
tainment. That is why one views with scepticism, 
the attempts of well known Indian industrialists to 
capture the market with straight sets priced at nearly 
Ks. 100 where obviously the conditions for their 
success do not exist. 

A stage seems to have been reached when more 
transmitters for the A. I. K. seems to be essential if 
broadcasting is to have any future in this country. It 
is sui prising that a country of 400 millions should 
have only 13 transmitters, (remember the (MX) trans- 
mitters of U. S. A.) and that except for the initial 
outlay of 40 lakhs in 1937 for the establishment of 
the A. I. R., no considerable amount has since been 
spent on any major project if one except the Far 
pastern Service, which strictly must be considered as 
part of the Count ct Propaganda Directorate. 

The small munlnr of transmitters has affected 
broadcasting in many nthvi ways. In a country like 
India with a diversity of languages, each with its own 
cultural traditions, all having a common strand of 
affinity, it is true, but individual enough to assert 
themselves, the lew transmitters arc unable to cater 
to areas widely differing in language, tasks, and con- 
sequently have been reduced, in leeonciling various 
interests, to in the woMs of humorous ctitic mere 
towers of llabel. Madras to quote a glaring example, 
has the unenviable duty to cater to 4 major language 
groups— Tamil, Telugu, Canarese, and Malayalam ; 
while Bombay’s task is no less onerous, having to 
satisfy Maharashtrian, Gujcrathi, and Hindustani 
listeners. And there are many provinces —Orissa, 
Assam, Sind, C. P. which have no station at all ! 

Pl.ANNKl* liXPANSION 

This can be alleviated by a planned expansion 
of the A. 1. R., while in the last aualysis, larger pro- 
blems of national poverty and linguistic jealousies 
can be solved only by politicians and constitutional 
experts. With such an expansion, there is no reason . 
why a target figure of 25 sets per thousand of the 
population should not be aimed at which would mean 
10 million sets instead of the half million figure of 
the Sardar. So in U. S. A., where Radio is a billion 
dollar industry employing nearly a million men, India 
offers a rich market any potential tmmuflteturer, who 
can supply $he right type of set and do it cheap. 


Further with the spoken word reaching millions of 
hemes, broadcasting would be integrated into the 
general pattern of our national life ; and together with 
the motion picture, might well be the great cultural 
unifying force that will bring the warring strains of 
our (Kilitical and social thought to a closer under- 
standing of each other. 

But the expansion should be planned carefully 
and on a scientific basis, all the factors peculiar to 
the country being given careful consideration. Thus 
for instance, one should in India, remember the 
severe tropical interferences, the long distances, the 
great language; groups and diversity of tastes between 
the urban and rural listeners. Though, comparisons 
are apt to be dangerous, it can be said that a certain 
degree of similarity exists between conditions in this 
country and those in U. S. S. R. a decade or two 
back. Here again arc vast tracts and backward 
masses to be brought to a minimum standard of living 
in the shortest conceivable time ; here again, as in 
the U. S. S. R., broadcasting is not merely an 
economic enterprise, but has to be at once both an 
entertainment and education. 

The All India Radio, had for its policy, in the 
words of the official report “to provide a basic short 
wave service in order to give at least a second grade 
service, to the whole of India, and tlic-n to supple- 
ment this service with a first grade medium wave 
service at important centres” and the latter to be 
expanded as more funds became available. An 
admirable statement of policy, but only the little 
proviso in the end proved disastrous for in the last 
ten years, in spite of crores spent on killing and the 
huge sterling credit collected with U. K. — none be- 
came available t<> expand a life line of national well 
being —a pathetic commentary, if any were in fact 
needed, oil the muddled thinking of a bureaucratic 
government. 

fl 

Tim Nkw Announckmknt 

It is therefore a welcome announcement the new 
broadcasting chief has made with several months of 
assumption of office that in the next 8 years, non- 
recurring expenditure of 357 lakhs would be spent in 
the expansion of the A. I. R. and make it a truly 
national service. At long last, things <lo seem to be 
moving in the right direction in New r Delhi — thanks 
to the Congress “sledge hammer” — the Sardar. 

Let us first tabulate the existing chain of A. I. R. 
stations with their lowers, and also the proposed ex- 
pansion for a rapid glance. 

Before discussing the projected scheme it is 
desirable to sketch briefly an outline of a possible 
broadcasting network to serve the people effectively 
and the new proposals can then be examined in that 
light. 
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TABLE 2 * 

HXlSriKC AND PROfOSID ADDITIONS fTO TH* A. I. R. { TRANSMITTERS OUfSU>K T UK A. I. R. GROUP ARK OMimi>) UNI>KR 

CONSTRUCTION 


Rxistiug 


Proposed luhlitkms 


Station 


Power 

KAV. 


Station 


i 

i 


Power 

KAV. 


Station 


Power 

K.W. 


Short 

Wave 1 

1 

Delhi 

11 ... ... i 

t io 

Delhi 

III 

! 5 

Delhi 

vice) 

(far Raster n Ser- 

100 



100 



10 


i 7*5 

i 7-5 

Calcutta, Bombay, Madras, j 

each , .. . j 10 

Medium IPavc ! 

Delhi I ... ... ! 20 

Calcutta, Bombay, each j I S 
Madras, Peshawar, each ! -2S 

Lahore, Lucknow, Dacca, i 

Triehv, Patna, each ; 5 


L Short H ave ; 

Nil ! 

i 

2. Medium I 

% * 

Bombay, Calcutta, of high 
Madras. Delhi, A llu- jniwer 
habad (or ttrlwm pro- 
gramme*, two each 


Karachi, Nagpur, Bcx- 
wada, Cuttack, A time* 
dabad, Dharwar, Calicut, 
tlauhati (or Shillong), 
AltalmUtd, each 




20 KAV, 


Bombay, Calcutta, 
Madras *for rural pro- 
grammes, each 


20 


• National Short Wavk Chain ' 

It seems desirable in view of the long distances 
and the vastness of the country to retain the present 
short wave service hut allocate new functions to it. 
Tints we might make them part of what might be 
designed as the “national chain” acting as a link-up 
<>! the great cities and centres of national life. Their 
programmes would be of a similar pattern, and of a 
type to infuse a sense of rational consciousness among 
the various linguistic groups, for instance, one way 
m which this can be done is to make Hindustani, 
the medium pf the programmes radiated on these 
short wave transmitters, thus bringing far more 
effectively a sense of common language. It is un- 
likely that auy of the present S.W. centres— Madras, 
Delhi, Bombay, or Calcutta — would be only provin- 
cial capitals of the future. They are all of them 
centres # of multilingual areas, and have become 
largely cosmopolitan. They might develop as national 
cities and in auy case would remain the key centres 
of the country. It would seem that in the rather 
complex political structural balance which a future 
Indian constitution might evolve, some such balanc- 
ing factor is essential to offset the individualistic 
trends which regional transmitters are bound to 
follow’. 


of the urban population. Here also with the urban 
tastes practically similar everywhere, a certain simi- 
larity in the programmes will be evidenced. The 
bias will be predominantly on entertainment rather 
than education. It might also be remarked that it 
might well be that English would be radiated only 
on these urban M.W. transmitters, as both the 
national and regional chain would employ either 
Hindustani or the particular regional language. 

Thk Rkc.ionai. M. W. Chain 

But the nucleus of the Broadcasting service must 
be the “Regional” Chain of High Power medium 
wave transmitters, catering to the homogeneous 
linguistic areas attracting the vast majority of 
listeners with suitable location, and* considerably high 
power, a good first grade service can lie given over 
the entire region, and the chain should play a great 
part in stimulating the cultural and social life of the 
people. They will also act as vehicles of propaganda 
for the national building schemes of the provincial 
government and generally act as interpreters of the 
official policy to the public. The nucleus must be 
extended as more money is available — sflnce the 
greater their number, the great attraction of listen- 
ing, *to an average straight set owner. 


Urban Nurds 

Besides the S.W. transmitters, each of these big 
cities should have a high power medium wave trans- 
mitter, to catch primarily to the cosmopolitan tastes 


OVRRSRAS SRRVICR 
* / 

An important feature of the organization must 
not* however be forgotten the overseas service. Witt^ 
the increasing importance of the role India has to 1 
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play in* Asiatic affairs, and the need for maintaining 
close cultural relation with her national* abroad, the 
overseas service, might well become, next to the 
Regional chain, the most important part of A. I. R. 
Two factor* arc in our favofir— ouc, that there is 
already in service a nucleus for a high power over- 
seas service, which might be overhauled to suit the 
new needs, and second that the "Service area" in 
which India i* interested is ringed round this country. 
Special transmissions might lie beamed to South 
Africa, Burma, and Malaya where Indian nationals 
are particularly numerous. 

To summarise, an effective broadcasting organi- 
zation in this country, should consist of (J) a national 
chain of S.W. stations (2) High power M.VV. stations 
for urban programmes, (3) a chain of Regional High 
power M.VV. stations and (4) an effective overseas 
service. 

Tint Patki. Pi, an 

Judged by the above standards, the new proposals 
can be said to conform to the pattern fairly satis- 
factorily as shown below : — (I) A chain of short wave- 
stations at Delhi, Calcutta, Bombay and Madras, 
(2) High janver M.W. transmitters for urban pro- 
grammes 2 each at Delhi, Allahabad, Bombay, 
Madras and Calcutta, (2) 20 K.W. medium wave 
transmitters for rural programmes at Madras, Bombay 
and Calcutta, (4) a regional chain of M.W. trans- 
mitters at Trichy, Dacca, l.ucknmv, Lahore, 
Peshawar, Patna, Calicut, Dharwar, Bezwada, 
Nagpur, Ahmcdabml, Cuttack, Karachi, Allahabad, 
Gauhuti (or Shillong) and (5) a high power Far 
Kastern Service. 

Items (I) and (5) and partly (4) arc the existing 
facilities while the remainder are proposed additions. 

The allocation of functions has not been specified 
clearly as in the outline mentioned above, but it is 
reasonable to suppose that in practice they will 
closely approximate to it. 

It is difficult however to appreciate item (3) 
where new extensions are proposed for rural service 
from Bombay, Calcutta and Madras. This is super- 
fluous. ns the regional transmitters can carry— and 
carry most effectively the bulk of the rural pro- 
grammes. The rural service radiated from urban loca- 
tions temjs to be amateurist and suffers from lack of 
real "rural touch”, besides linguistic problems will 
creep in again, reducing the value of such a senvice 
to practically aero. It seems undesirable to burden 
the urban studios with rural service, and if trans- 
mitters could be spared, new regional centres might 
lie more profitably opened. 

v In fact, some such course will have to be adopted 
'if the regional distribution is to be fair and adequate. 


Thus while most of the regional centres have been 
chosen admirably Nagpur seems to present a problem 
with the clash of Marathi and Hindustani interests. 
Rejecting the present procedure of bilingual trans- 
missions which satisfies neither group, Nagpur might 
have to be given over exclusively to Maharashtrian 
tracts and in that ea.se may he moved to Poona. The 
eastern half of C. P., i.e., the Hindustani area, can 
be well covered by the Allahabad centre. Or perhaps, 
two transmitters might he operated at Nagpur, for 
the two language areas of the province ; another 
alternative being to locate the "Hindustani” trans- 
mitter at Ju^lmlpore. In any case, an exclusive 
transmitter for the Marathi speaking area is an abso- 
lute necessity and the proposed one at Nagpur would 
hardly be able to serve that purpose unless con- 
siderably modified. 

Obviously too, certain regions have been left 
either unrepresented or under represented, the 
Deccan, for example, where between the weak voices 
of Mysore (Akash Vani 25 K.W.) and Hyderabad 
( 8 K.W. ?) there are large tracts which arc not 
covered at all. And again the Bengali speaking tracts 
with a population of 53 millions, and the Andhra area 
witlt 26 .millions, have only a single transmitter each, 
as do Orissa and Assam, with perhaps little more thdn 
10 millions each. These can however be remedied 
only when further extensions are considered and 
additions to basic facilities made. 

No specific mention was made of the overseas 
service, surprising in view of the fact that the pro- 
blem of Indian nationals in South Africa, and the 
proceedings of the Inter-Asian Relations Conference 
have both focussed prominently, India’s strategic 
l>osttion in Asia and the consequent need for such a 
service. The government, is itself, reported to be 
considering ways of strengthening thy cultural tics 
between the overseas nationals and the mother 
country. Surely, one of the most ‘effective ways in 
which this can be done is by a well organized broad- 
casting service, as the example of the B.B.C. has 
revealed specially during war time. 

* 

Organizational Skt-up 

Nothing has also been said about the future 
organizational set-up of the A. I. R. which originally 
came haphazardly into existence. This however did 
not matter so long as it remained ineffective, but now 
when it is sought to make it a powerful weapon, it is * 
obviously imperative to clothe it with a more perma- 
nent constitutional structure. 

There are mainly three different systems at work 
in the world today — (1) the private owned American 
system practically free of State control (though in 
wartime basic restrictions have been imposed by a 
federal agency— the F.C.C.), (2) the public owned 
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H.B.C. ruled by a board ol Directors of which a 
certain proportion are government representatives 
and (3) the State-owned, State-Controlled Russian 
system where broadcasting, like in India today, is 
purely a State department. The A.I.R. it is true, 
has advisory boards but they have no powers and 
scarcely function. While it is impossible to discuss 
in detail the merits of each of the above systems, it 
might lie wise to strike a mean between the H.B.C. 
and the Russian example. That government control 
essential especially in the initial period of national 
planning none can deny ; but it is also true that the 
public must be associated most effectively at the 
highest level. Without such association, programmes 
will tend to be dry and lifeless and not alive to public 
opinion. 

It seems advisable to constitute a national Radio 
Board composed of Government representatives and 
public associations to operate directly the national 
chain and to have supervisory authority over, the 
Regional Radio Boards- -similarly constituted with 
i epresentatives of the Provincial Government and 
icgional public bodies to whom a wide degree of 
autonomy on the running of the regional chain might 
I >c; delegated. They should however he inadc*rcspon- 
sible to the national board which in turn must be 
made responsible to the popular central assembly as 
in the case of the H.B.C. This would make it largely 
independent of the executive control of the govern- 
ment, and only subordinate to the popular will as 
expressed in the Assembly. Each of the Regional 
Boards might similarly be made responsible to the 
Provincial Assemblies, but it seems undesirable to 
have such a duality of authority lending to friction. 
The ultimate authority must be vested only in the 
national board who will take its mandate direct from 
the Central Assembly. It might seem academic to 
discuss at length the constitutional aspect of the new 
organization but it has been found that this has, in 
practice, a great bearing on the type of service, which 
the new organization can render to the jicople. How 
important this aspect can be gitaged from the fact 
that evep after two decades of fairly successful work- 
ing, the organization of the H.B.C. has not satisfied 
public opinion in England and efforts are still being 
made to improve it suitably'. Especially is it itn- 
portant on the infancy of our national reconstruction 
when this potentially powerful weapon might be mis- 
.used to delude the masses with creeds of fanatical 
hatred. It is obvious that government control might 
be relaxed at a later date if conditions favour such 
a move. , 

Sponsored Programmes 

The importance of “sponsored programmes” is 
increasing specially after its successful working in 


America and even in Britain, though the H.B.C. has 
so far fotight successfully to keep its "purity” un- 
sullied a large body of opinion would like to see its 
jxjlicy modified, if not altered. It is not often realised 
by the critics of the ‘sponsored programmes’ that in 
C.S., only one third of the time is leased to them, 
out of which again only a twentieth or even a 
thirtieth is devoted to advertisement, the remainder 
being taken up with a top rate radio star or a pro- 
minent public man- -who would otherwise be far 
beyond the paying capacity of the station — and for 
this such enormous sums arc paid to the station as 
to make it absolutely self supporting which wonld 
mean that an American listener for allowing a busi- 
ness man to advertise his wares l?>r 12 minutes (if 
the normal broadcasting time is taken as 12 hours) 
not only listens to first rate programmes but actually 
listens to them free. lu England, it was revealed, 
even before the war that a big commercial interest 
was prepared to pay the H.B.C. a million pounds a 
year, for the lease of one of her 12 wave leugths an 
attractive proposition even for the H.B.C. with its 
annual income at million pounds while it is 
true that public utility concerns should as far as 
possible be kept free from “market odours”, and 
that in India the only justification for such pro- 
grammes— more money and hence more pay for the 
artists and the technical staff may not be forthcoming, 
it seems reasonable to try an experimental measure 
with one or two urban wave lengths at Bombay and 
Calcutta, reserving the ultimate right of checking 
any programme put out on the air. If it is successful, 
considerable reduction or even complete abolition of 
license fees would be a welcome prospect for the 
Indian listener ; otherwise the scheme might be 
scrapped and the National Board resume control over 
the leased wave lengths. 

V. II. E. and F. M. Transmissions 

There is no space here for any elaborate dis- 
cussion of some new methods of Broadcast trans- 
mission, now being widely employed both in U,S. 
and Kuro|>e. Two may be referred to, one on the 
Very High Frequencies (formerly called the ultra 
highs and lying between 30 Me/s — 300 Mc/s i.e. 10 
metres 1 metre) and the other employing frequency 
modulation — F.M., for short as opposed, to the con- 
ventional methods of Amplitude modulation tcry real 
advantages are claimed for both ; for the former 
freedom from static and interferences and the possi- 
bility of dual transmissions from a single transmitter, 
together with tljeir limited range, make them ideally 
suitable for point to point communication in Police, 
Fire and other urban facilities. It is interesting to 
note that Prof. Chakravarthi, lately of Bangalore,# 
advocates the use of these very high frequencies for 
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the Regional chain and estimates that seventy 
V.H.F. stations can be established for only 125 lakhs ! 
F. M. is said to jkwscss a remarkable freedom from 
noise giving it a fidelity over a wide frequency range ; 
so popular has F. M. become in l'. S. that many 
F. M. transmitters have already lx.cn installed and 
many more are awaiting permission from the F.C.C. -• 
while the number of receivers fitted with gadgets for 
! ; . M. reception has been showing a steep increase in 
recent years. It seems highly essential that Govern- 
ment should take the initiative in conducting ex- 
haustive exjierirneiital tests on these new methods, 
v> as to utilise them if the trials prove a real success. 

* 

Kkskakoi I* ACII.IT IKS 

This leads on to iuqiortnut subject of research 
facilities the absence of any specific mention about 
which has been the biggest disappointment in the 
new announcement. The present research section of 
the A. I. R. is little more than farcical ; and consider- 
ing the enormous amounts running into millions of 
dollars even private organizations in the U. S. like 
the K. t.\ A., O. K. C. t C. 11. S.. the lleli Tele- 
phones etc. are willing to spend on research pro- 
grammes utul they get it back in improved products 
and hence increasing sales, one is a little surprised 
now those who have organized the A. I. R. Research 
section could have expected it to yield any result 
worthwhile. Especially in India, where private com- 


mercial interests arc generally too stiff to understand 
the value even the commercial value of fundamental 
research ; and there is no Radio industry of sufficient 
magnitude it is obligatory on the part of the Govern- 
ment to rnaiutain a well equipped Research Labora- 
tory attached to the A. I. R., if the organization is 
to be technically satisfactory. Till now, barring the 
laboratories of the Indian Institute of Science, Banga- 
lore, and the University of Calcutta, there has been 
even no attempt at research in this field — and this 
when a host of sjxxhal problems are crying for solu- 
tion. To mention a few, are the problems of V.H.F. 
transmission,* the methods of incorporating F.M. 
gadgets in A. M. receivers, atmospherics and man 
made statics, design of suitable aerial systems, insula- 
tion of materials under tropical conditions, produc- 
tion of cheap radio components etc. It is therefore 
regrettable that no bold approach to the problem of 
research facilities has been made ; and it is a vital 

defect m the “Patel Plan” for research carefully con- 

* 

ducted under proper guidance might give us just the 
right volution for making Radio a cheap necessity in 
Indian homes. 

Ten years ago, Prof. Saha declared in an inter- 
view “The broad-casting service in India can be made 
a very fine instrument for the education of the masses 
and for propaganda. It will create an enormous trade 
and will give employment to a large number of 
educated young men’’— that hope still remains to be 
fulfilled l 


THE DAVID TAYLOR BASIN 

S. K. GHASWAI. \ 

BOMBAY 


rjHlK David W*. Taylor Model Basin. U. S. A. is 
the largest and the best equipped ship model 
testing and experimental plant in the world. Apart 
front its equipment, the basin building was built with 
precision tools and microscopic accuracy and is one 
of the world's most amazing structure. The plant 
which is operated directly under the Bureau of Ships 
has a highly trained and capable staff to carry out 
its almost unending stream of problems in fluid 
mechanics and fluid dynamics. Thus its research 
activity rovers such fields as the determination of 
the best ftjrms for naval vessels and aircrafts ; speed, 
power, stability and manocuverability of ships ; pro- 
blems on mine sweeping devices, paravenes and tor- 
pedoes, structural strength of cruisers and submarines 
v and the effects of shock, vibration and underwater 
explosions fn marine structures. During the war, 


it also carried out various tests in fields which had 
practically only indirect relations with ships or aero- 
planes. Thus it carried out tests on full sqale ship 
plates to determine their strength ; on the efficacy* of 
certain pills to relieve or prevent sea sickness ; on 
designing the best methods of packaging supplies 
which were to In? dropped from the air ; and on the 
most efficient manner of mooring ships under varying 
conditions of wind and water currents. 

Construction and Organisation 

The construction of the Basin was authorized by* 
the tT. S. Act of Congress of May 6, 1936 when that 
body voted a sum of $3,500,000 for the job. This 
new Basin was only to replace and extend the work 
of the original Experimental Model Basin which was 
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in service at the Washington Navy Yard for nearly 
40 years, and which had by then comparatively 
obsolete equipment and practically no facilities for 
expansion. The work in this old Experimental Basin 
was for nearly 15 years under the direction of Rear 
Admiral David Watson Taylor, Construction Corjvs, 
V. S. Navy, (Ret) and former Chief Constructor of 
the Navy. To commemorate the distinguished work 
of Admiral Taylor, who was one of the world’s fore- 
most authorities on ships, the then Secretary of the 
Navy directed that the new Basin be known as "The 
David W. Taylor Model Basin”. 


nistrative Sub-division, The Technical Division has 
got the -following sections : — Structural Mechanics, 
Hydromechanics, Aeromechanics, Engineering and 
Design. There is also a Service section dealing tvith 
Electronics, Photographic Development, Reports and 
Translation and Technical Service. Apart from these, 
the Technical Division is also resjjonsible for retain- 
ing a Patent Adviser, eminent consultants and other 
Technical Advisers. 

The Basin plant is located in the valley of 
Potomac, in Carderoek, Maryland, and is about 12 
miles from Washington. This place was selected as 
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General view of Test Section of Cikcvlatim; Water Channel, looking 1>sTrbam 

A TMB Planning Float is in position for test, held in place by an underwater tow Hue which 
leads down to a heavy weight on the IxRtom of the section. The speed of the moving water 
when this . photograph was taken was 5 knots. The channel is 22 feet wide and 9 feet deep. 
The truss structure at the upper end of the test section is over the downstream edge of tlfe 
* adjustable lip which regulates the shape of the surface as the water enters the test section. 
Three of the waterline viewing windows, with their external covers in place, are shown on 
the opposite side of the channel. 


The Basin is planned with two main divisions 
viz. the Executive and the Technical. The Executive 
’Division comprises six subdivisions viz. Security and 
Intelligence, Passive Defense, Marine Detachment, 
Dispensary, Production and Administration. Under 
Production, there operate the Machine and Model 
Shops, Planning and Estimating, Service and Main- 
tenance, and Photographic and Allied Reproduction, 
while Personnel, Supplying, Disbursing, Account- 
ings, Mailing god Filing operate under the Admi- 

3 


there was solid rock at the surface and an ample 
supply of clean fresh water. The actual design wax 
undertaken in 1933-34 by the Bureau of Yards and 
Docks of the Navy Department but construction was 
started in September 1937, a year after the authori- 
zation by the Act of Congress. The basins were filled 
with water in March 1939 and the whole plant com- 
pleted some 4 months later. Actual work was how/ 
evek started in November . 1940. Before proceeding 
to describe in detail, the various basins. .and.. their 
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functions, it would be quite interesting to consider 
some of the actual constructional- details which as 
said at the beginning render the structure one of the 
most unique of its kind in the world. The testing 
basin is in the form of a mailing tube silvery white 
in appearance and has a barret arch roof, over half 
a mile in length. What makes tliis structure the most 
unique in existence is that it is not laid straight on 
the ground blit very accurately follows the earth’s 
curvature. There arc several pools in this building 
for model ship testing, and each pool has on its two 
sides heavy steel rails for towing, laid with micros- 
copic accuracy, which like the main structure itself 
follow the earth’s curvature. Thus the 3000 feet 


Vol. 13, No. 5 

Heavy cast-iron cushions forming chairs, were then 
embedded in the tops of the concrete walls and rails 
laid over them. The complete rail-laying operation 
took 18 mouths. Each rail weighed 55 lbs. per linear 
foot and was set with a lateral tolerance of ±0 005 
inch and a tolerance of only ±0'0015 inch as far 
as the true horizontal level was concerned. When 
water was filled in the basins the rails ran absolutely 
parallel with the water surface which in turn was 
parallel with the earth's curvature. 

The rails were made of special carbon-manganese 
steel and were 4 laid with "scarf joints”. Twenty five 
flame jets were travelled along the head of each rail 
at a set rate of Syj inches per minute to toughen 



CmcvtATiNO wm* Chahnh. and Bncuwvk* 

This view ahowa the enlarged section of the channel, exposed to the weather, and the enclosure 
over the teat section and ihe motors and pumps. In the background may lie seen the west end 
o< the Ilasin Building and the Turning Batin Enclosure. 


long rails curve away from their absolute horizon by 
just How these rails were levelled to curve to 
the radius of the earth was to anyone, but an engi- 
neer, a trick of genius. The main reason for this 
peculiar requirement lay in the fact that a mere %* 
change in gradient in a length of 3000 feet would 
allow the gravitational force to affect the speed of the 
towing carriage and either accelerate or retard it. 
Only a limiting value of ± 0 02 of a knot change in 
speed would be permissible, as anything beyond. this 
value would affect the final results on the prototype. 

In view of these high precision requirements, the 
rails and wans of the basin building were actually- 
laid with a microscope. The concrete was poured 
(Erectly on to the granite-gneiss ledges of bedrock 
making the structure an exceptionally stable unit. 


them. So great is the strength of these rails that 
when a 42 ton towing carriage passes over any rail, 
the deflection never exceeds O'OOl inch. 

Description op Basins 

The whole establishment comprises 3 buildings, 
a main building, a basin bnilding and a wind tunnel 
building. 

The main building which is 871 feet by 54 feet 
is divided into eastern, western and central sections. 
The eastern section has the laboratory in which ore 
located the 12 inch and tile Zi inch jet nozzle variable 
pressure water tunnels capable of water speeds npto 
35-knots, 30,000 pound and 800,000 pound universal 
static load testing machines, end a 150,000 pound 
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alternating load testing machine and other equip- 
ment. The variable pressure water tunnels are 
designed lor testing model propellers and for carry- 
ing out other special hydrodynamic tests. Cavitation 
effects arc studied in these dosed duct circuit 
tunnels, by means of stroboscopic illumination of the 
propeller and the effects are recorded by high speed 
flash photographs, of 1/30,000 second exposure. The 
two large static load testing machines are used for 
lx>th full size and model tests, for stress strain data, 
yield point and ultimate strength while the alternat- 
ing load testing machine tests beams, columns, 
welded and riveted joints in tension and compression 
to determine their fatigue strength. 

The western section of the building contains 
shops where wooden and metal models of ships and 
aircraft, mechanical devices, instruments, dynamo- 
meters and other special equipment are made. 

The central section houses the administrative 
offices, drafting, and computing rooms record storage 
vaults, a photographic laboratory and a library. 

The basin building is 3145 feet long and runs 
parallel to the main building. It comprises four 
separate model basins each designed for a particular 
line of work and each following the earth’s* curva- 
ture. It takes 35,107,090 gallons of water to fill all 
the basins and other test facilities. In order to ensure 
K»od photographic work in connection with the tests, 
a filtering plant was constructed at the site and only 
filtered water is used throughout the work. Of the 
four separate basins, the deep water basin which is 
2775 feet long, 51 feet wide and 22 feet deep is the 
largest of its kind in the world. 'Joining this large 
basin is a shorter shallow water basin 300 feet long, 
51 feet wide and 10 feet deep. The depth here can 
be varied at will to represent rivers, canals, and 
channels of litflited depth and width. In this tank 
models of tug-boats, barges, river craft and other 
^hallow 'water vessels are tested. Forming a conti- 
nuation of the shallow water basin is a J-shaped 
turning basin for testing the steering characteristics 
and maneuverability of models. Cameras 40 feet 
overhead* record the test observations. High speed 
motor boat and seaplane hull models are tested in a 
high speed basin which is 2668 feet long, 21 feet wide 
and 10 feet deep. 

The main building contains a basement with a 
small basin 142 feet long, 10 feet wide and 5i feet 
ueep for testing special models and carrying out .un- 
usual research problems. 

The towiqg carriages which span the basins and 
work on the rails furnish the means of testing the 
models. The forces arising from the motion of a 
model through the water are measured by the dynamo- 
meter and its related recording instruments. All 
baslaa have their individual towing carriages which 


run on very strict specifications. So great is the 
accuracy with which these basins and their ancillary 
equipment are laid, that a man walking across the 
caisson dividing the deep and shallow water basins or 
a track passing on the road outside would raise waves 
of O’OOl inch. 

Underwater explosion tests arc carried in a special 
pentagonal pond 125 feet across and 25 feet deep, dug 
out partly from solid rock and partly formed by built 
up rock embankments. 




% 


A Model ol a Destroyer towed at full speed In the 
Deep-Water Basin under T owing Carriage 2. 

In a special transparent wall tank where high 
speed motion pictures record the paths of models, in- 
formation can be obtained oil the trajectories of model 
bombs and torpedoes after impact with the water 
surface. This tank is 25 feet long, 9 feet deep and 4j 
feet wide, and has thick special “tempered” glass 
windows on one side. 

The lost and the most unusual of the channels is 
the circulating water channel. It has an open top test 
sectiqp 22 feet wide and 60 feet long in which a 0 feet 
deep stream of water flow* at a maximum speed of 
10 knots. /Visual and photographic observations are 
made through windows 4 feet by If feet provided in 
the Wflls and bottom of the channel. The main ad- 
vantage of this channel is that the objects undergoing 
tests, such as ship models, torpedo shapes, and mines, * 
can be viewed and photographed from ail sides and 
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that the teats cun he carried on for an indefinite period 
without stopping u is usually the case at the ‘end of a 
straight towing run. 

The third and the last structure is the wind 
tunned build i lift located to the- west of the mam bnikl- 
ittn . It contains two steel wind tunnels of closed rec- 
tangular sections 8 feet by 10 feet and cquip|*.d v ith 
4 blit! let l 10 feet diameter wooden propellers. These 
are driven by a 100 h.p. ami a 700 h.p. motor, are 
controlled by the Cly titer system, and produce wind 
velocities ranging from 10 to 180 m.p.h. Airplane 
models upto 8 feet wing span can be tested hi these 
w ind tunnels. 

PONCTtofls of Tkcknicai, DIVISION 

The nerve centre of the David Taylor Model 
basin is its Technical Division, and it is no wonder 
that herein the nucleus of the staff comprises a picked 
Ixxly of engineers and scientists of international 
reknown. 0 

In the hydromechanics division the principal work 
falls within the field of »hii*s’ lines, propellers, under- 
water forma stlcb as mine sweeping gears and tor- 
pedoes, design and testing of model propellers, 'fliis 
division also carries out full-scale special tests aboard 
shit# **f the fleet usually at the time of their trials to 
determine the track of a vessel under varying condi- 
tions of speed. 

All problems connected with the question of the 
strength of a ship’s structure, its vibration, the re- 
sistance of shit#’ structure to underwater explosion 
and related subjects are dealt with by the structural 
mechanic* division. The work carried out here had 
its iheeptiou in the thought that if the performance 
of fttH allied naval vessels could t»c accurately pre- 


dicted by experimental work with models in a model 
basin, it should equally well be fxmible to predict the 
structural behaviour of these vessels by using model 
technique. The original work in this Division was 
carried out with elementary- models of hulls of ships 
and submarines and because of its far reaching im- 
l»ortancc and success, it now includes deck and bottom 
structures, turrets and their fondation and similar 
projects. The problems ou the effects of vibration is 
carried out by this division both in the model basins 
as well as aboard the newly commissioned ships of the 
fleet when undergoing their first high speed runs and 
gun firing trials. 

Problems requiring aerodynamic analysis are 
tackled by the aeromechanics division in co-ordination 
with the wind tunnel tests. The Bureau of Aero- 
nautics of the Navy Department, and the Bureau of 
< Jrdtiancc together with other government depart- 
ments are the main Ixulies for whom the tests are 
carried out. 

In executing its highly technical work involving 
the measurement of infinitely small units of time, 
stress anil motion, the Taylor Model Basin has taken 
a leading place in the development ot social instru- 
ments, such as the high speed motion picture equip- 
ment and technique to record the details of shock and 
explosion, and to record super high speed events like 
the pressure curve of an explosion. The dissemination 
of authoritative technical reports all the world over, 
written in the most lucid and clear manner also forms 
one of the highlights of the Basins.* 


• The writer wishes to express his indebtedness to 
Capt. Harold Jv, Saunders, 1’. S. N., Director, David Tayor 
Model Basin for furnishing him with detailed in for mat ion 
and photographs for the preparation of this article. 


THE BHORE COMMITTEE REPORT AND THEREAFTER 

kAUKINKAK 9ENQUITA 
CAtCOTTA 


IK Bhore Committee’s Plan* was announced 
more than a year and a half ago and commented 
upon h&the Press in India, with fanfare and banner 
head-lines. 

Free Medical Aid For AH, Atl-Front Health 
Service*, All-India Housing Programme, Town and 
Rural Planning Ministries etc. and 'No individual 
should fail to secure adequate medical care because of 
lability to pay for it*, were some of them. Short- 


* Report ot die Health 8umy and Development Com- 

mittee, VoK*M, Government of India publication, iftie 


and Long-Term programmes were published with a 
modicum of Social Medicine. 

It was recognized for once at least, that suitable 
housing, sanitary surroundings, safe drinking water, 
supply, the improvement of nutritional standards, eli- 
mination of unemployment and provision of a living 
wage for aU workers, improvement ip agricultural 
production and in means of communication, particu- 
larly in rural areas, were aU facets of a single problem 
and called for urgent attention. 

. Earlier , in July. 1045, A Five-year- Plan for the re* 
construction and moral and material rehabilitation of 
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7 lacs of villages in India was announced by Sir 
Ardeshir Dalai, the then member of the Viceroy’s 
Kxecutive Council in charge of the Department ot 
i tevelopment and Planning. He said that 5-year plans 
had been prepared by every province in India. The 
total cost of these plans, excluding Bengal and 
S'. W. F. P., came to well over Rs. 600 crores and 
the Bengal Plan was of the order of Rs. 150 crores. 
in Bengal, Mr O. Id. Martin, Commissioner, Post-war 
Reconstruction Committee, at a Press Conference held 
,.n the 20th September 1945, at the Writer’s Building, 
t xplained the first instalment of a 20-year plan costing 
Rs. 250 crores, of which the total cost, by the end of 
the first 5-years, was estimated at Rs. 145 crores. 

We recite all these only to show that we have had 
-schemes and plans galore, in the past, without finding 
i tuition or execution- in any concrete shape or form 
u hatsoever. 

Now let us examine for a while, how to implement 
the Bhnre Committee’s Report, at least in so far /is to 
provide for the requisite number of medical personnel 
necessary for the scheme as recommended in the 
following table: — 


transition an doubt, yet, high priority should have 
been, bestowed upon the problem of National Health. 

Shortage op Tkchkical Personnel 

The question is how to increase and provide the 
medical personnel as required in the above table?' By 
the yeas 1971, tve have to procure at least 1,95,000 
doctors of whom we have at present only 50,000, 
more or less. . ' 

The Teal bottle-neck in India’s plan of post-war 
reconstruction and development is not so much money 
or material as the shortage of technical man -power. 
And this cannot be met by any short-cut method, but 
by providing for the requisite number of instithtidfis 
and watting for the necessary number of years. The 
ways to fight out this shortage may therefore be 
indicated as follows: 

The available yearly output of doctors must be 
fully utilised and absorbed in the rural and urban 
areas according to the scheme of the committee. This 
will create a greater demand for doctors, will attract 
more students to the medical line and prevent congest 
tion of medical personnel in the cities. 


• 

Medical personnel 

Present 

Number 

Ratio to popula- 
tion in Br. India 
(300 millions) 

Present ratio 
in It. K. 

Suggested ratio 
in 1971 to be 
attained in 25 
years 

Number requited 
in 1971 

Hoctora 

47,500 

1 to 6,000 

I to 1,000 

1 to 2,000 

185,000 

Nur’ves 

7.000 

1 to 43,000 

1 to 300 

1 to 300 

740,000 

Health Visitors 

750 

i to 400,000 

I to 4,770 

1 to 5,000 

74,000 

Mul wives 

5,000 

1 to 60,000 

1 to 618 

1 to 4,000 , 

(or 1 per 100 

82,500 . 





births) 

92,500 

Hentistg 

1,000 

1 to 300,000 

1 to 2,7p0 

1 to 4,000 


These figures are apparently large although the 
Bhore Scheme is, an extremely modest one, as com- 
pared with . the existing conditions in the United 
Kingdom. For, whereas Great Britain spends for 
health about Rs. 60 per capita per year, the average 
expense for the first 10 years of. the Bhore-scheme 
would fvork out at Rs. 1-14 per capita per year only. 
We do not propose to re-examine or recapitulate these 
figures here over again. We only want to point out 
that no country in the modern world is medically so 
badly served as India. The average. Public Health 
expenditure in India, as at present, varies, in differ- 
ent provinces from -/3/- to -/5/- annas only per 
capita, per year 1 

The Government, ut this country does not appear 
in the least ’inclined to emulate the example of other 
countries. They have evidently lapsed into a state of 
self-righteous apathy and do pot exert -themselves to 
get the better of the countervailing forces that 
obstruct their way. We are passing through a state of 


Means must be adopted to bring about a rapid 
increase in the outturn of the existing institutions. 
We can grow wise at Russia’s instance, for her 
problems in 1914 were much the same or similar to 
those of India. 

She had only 25,000 doctors, with a population 
ofabout 180 millions or about 1 doctor for more that) 
7,b00 people, a position very similar to that of India 
at present. Russia’s doctors were mostly of the under- 
graduate class, only a third of them being graduates. 
Between the years 1025 and 1940 they have increased - 
their number to 1,20,000 by increasing the fftitober of 
admissions into each medical institute, by training 
the»fi in batches in a system of shifts as in industrial 
factories, and by utilizing the available clinical 
material in other non-teaching hospitals in< toe neigh- 
bourhood. This was possibU. for they were in earnest 
asto meant business. 

' Hete there is a stupor and' sloth perhaps peenhat* 
to the constitution of a riibjugated peopfe. If'# 

l 
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difficult to create a dynamic ‘fire-brigade’ type of 
alertness, alive to the sense of emergency that- pie vails 
in the country, where several million live# are lost 
every year from preventable* diseases alone. Russia 
increased the number of her doctors 5-fokl in 15 year!, 
ft ought to be possible for India to do the same in 25. 
'file existing institutions, which are turning out per- 
sonnel of inferior qualification, namely of the licen- 
tiate rank, should Ik elevated forthwith to the college 
standard, and more colleges must be brought into 
existence to impart the standard of education advo- 
cated by the Hhore Committee. The existing licentiates 
must be given recognition by the Indian Medical 
Council without any further fuss. The privilege of 
going in for higher education, either for graduation 
or for j*»»t-clmical specialization must be fully thrown 
open to them to be utilized by them at their option 
but uot under compulsion. The same remark applies 
to medical institutions that are at present engaged in- 
differently in imparting teaching iu the so-called 
"other systems" of medicine. We hold that science 
in medicine, as iu every other sphere, is one and un- 
divided. As there is no indigenous system of Physics, 
nor an English, German or American system of 
Chemistry, Mechanics or Mathematics, so there are 
not so many different systems of Medicine. Drugs 
and medicines that can be used and utilized from these 
systems should be absorbed after investigation and 
research. But the careers of thousands of our young- 
men should not be frittered away by imparting to them 
an inferior, incomplete and unscientific medical 
education, which is neither fish, nor flesh, nor good 
red herring ! This would la? a sheer wastage of men, 
materials and money. 

With regard to the existing health-personnel, who 
possess qualifications not recognizable at the present 
moment, it would be wise to absorb them into the 
State services iu suitable categories and, if possible, 
raise to the recognizable standard by suitable and 
supplementary evening classes while they are in 
service. 

One must possess a standard knowledge of the 
basic medical sciences before one can be considered 
safe, if not competent, and entrusted with the handling 
and repair of the complicated machinery of the 
human body, which, unfortunately, receives here 
even less care aud consideration than the repair of a 
watch or <1 sewing machine. 

In order to encourage doctors to decongest cities 
and to settle in villages the Health Ministry of Russia 
guaranteed by enactment his status and comfort. He 
has been allotted a proper house and garden, and, as 
for his transport, he has Wit provided with a horse at 
least. His house, dispensary and hospital have been 
electrified, his finance improved and his hospital fur- 
nished with equipments of their own manufacture. 


In our country even though the war has termi- 
nated long ago, we cannot manufacture essential drugs 
for want of basic chemicals and requisite machinery, 
for want of shipping space, as they say — although any 
quantity of patent and proprietary articles are being 
dumped herein so that India may be shorn of her 
slender resources and look helplessly at her more 
fortunate sister countries to supply her with food, 
clothing and medicine to hide her shame and save her 
life. Although ‘there is little doubt that Malaria is 
responsible for at least 2-million deaths in India each 
year (Major Sinton)’, — anti-malarial drugs cannot be 
manufactured and distributed free in adequate quanti- 
ties. It is to the standing shame of the people and 
the Government that the control over Quinine has not 
yet been lifted, although transhipment has become 
free and easy between India, Java and other 
countries. 

Ykari.y Output of Doctors 

A word must be said about the step-motherly 
method of imparting education in our medical insti- 
tutions. Merely raising the schools to the standard 
of college will not fulfil the purpose of getting more 
doctors. ’ Rather, the reverse may be apprehended as 
pointed out, with good reason, by Dr II. N. Ghosh, 
President of the Indian Medical Association (Bengal). 

. From the two existing colleges in Bengal, only 10% 
to 20% of the students can pass out yearly within the 
prescril>ed time, whereas a large number of them take 
from 8 to 15 years to complete their course of studies ! 
This is all the more staggering in a country where the 
average longevity is about 27 years only. Some 
candidates after repeated failures are subjected to the 
penalty of reversion and have to give up their career 
altogether. In colleges, therefore, the number of 
admissions will perhaps be less than iu schools and 
the output of doctors every year will also be less. 

Consequently in Bengal, for example, if even all 
the 9 medical schools were converted into colleges 
forthwith, the output of doctors might not be increas- 
ed, nay, might even be decreased by the process, un- 
less as we said, a larger number of students were 
admitted and taught in double or treble shifts and 
there were an all-round earnestness and enthusiasm 
with all concerned, namely, in students, teachers, 
examiners and the last but not the least, the govern- 
ment themselves. 

The Bhore Committee seems to have overlooked 
the necessity of laying down the minimum basic re- 
quirements of a healthy and hygienic standard of liv- 
ing,* for the importance of the same cannot be gain- 

* Although the Shore Committee skipped over it, the 
matter received attention from other workers (vide denwot 
um Cuunma, Vd. XI, No. d, October 1945 , p. 192)— fid 
Sci. & CmJ. 
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.said, is view of die feet that 75% of the diseases pre- 
vailing here, are caused by a subminimal standard of 

living. 

The Rout oi» the Government 

It will not be out of place to examine for a 
while what the Government of Bengal has been 
doing so long. The principle so far followed by the 
last ministry of Bengal, has been one of reservation 
>f seats according to religion, on the basis of 
minimum qualification. It has been a serious deter- 
rent to the young and talented aspirants entering our 
profession. I cannot hut repeat what 'I said Jn my 
{ Presidential) address at the last Provincial Confer- 
ence at Asansol : — - 

‘It is the very negation of religious spirit to 
bring in religion and allow it to be exploited for re- 
actionery political purposes and to undermine the 
noble aims and objects of medical education and 
medical relief*. . 

The latest of such instances of ill-advised com- 
munalisni is provided by an advertisement issued re- 
icntly by the Public Service Commission, Bengal, 
inviting applications from Muslim candidates only, 
to* fill the posts of Professor of Clinical and (Operative 
Surgery and Professor of Medical Jurisprudence in 
the Calcutta Medical College. These are two highly 
inij>ortant posts and only men with specialized and 
teaching experience can do justice to them. It must 
Ik* realized, therefore, that it is in public interest that 
"itch posts should be filled by the best available can- 
didates without any communal consideration. The 
Joint Secretaries of the Bengal Provincial Branch of 
the Indian Medical Association have, in course of a 
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statement, drawn pointed attention to this fact and 
urged the authorities not to fill these highly im- 
portant posts in this maimer with the sole purpose of 
filling them up by unsuitable members of a certain 
community. 

Financial Implications op the Scheme 

We are of definite opinion that unless the 
Government arc prepared to spend by statutory obli- 
gation a minimum of 20 per cent of their revenues 
on measures of Public Health and follow the maxim 
of 'Health for Health’s sake* and to transcending aU 
ulterior motives of communal, religious, or sacerdotal 
consideration, the Bhore Committed Report will go 
the way of other such reports and post-war schemes 
and in course of time he relegated to the dust and 
silence of the upper archives of the Secretariat. On 
the other hand, with State help and public co-opera- 
tion, here, as elsewhere, a phenomenal progress and 
development may lie brought about within a reason- 
ably short time. 

In conclusion, we should only point out, what 
is most essential for all citizens of India to bear in 
mind, namely that it is a matter which brooks no 
delay, therefore first priority must be given to it and 
that a start must be made to set in motion the Man- 
Making-Machine for the output of the technical per- 
sonnel necessary for implementing the Bhore Com- 
mittee’s Report ; otherwise,’ the scheme itself will 
appear as preposterous as an attempt at playing 
Hamlet without the Prince of Denmark ! 

What is now required is to proceed from plan- 
ning, speculation and discussion to immediate action. 
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pROF. R. RUGGLKS GATES, the well known 
biologist, has written an article, on Vavilov, the 
famous Russian geneticist (Science and Culture, 12, 
423, 1947). . If it had been merely an appreciative 
obituary notice of Vavilov and regret 'had been ex- 
pressed that political reasons should have led to the 
removal of an eminent scientist from a high position, 
there would have been no need of this article. 
Prof. Gates has however sought to make put that the 
Soviet . State tyrannicaUy interferes with scientific 
research. His actual words are “The tyranny of 




Sovietism can only be viewcu wim uuuvr by the 
scientific men in countries free from Soviet rule**- 
. In supixirt of this serious charge Prof. Gates has 
noted the following facts:-— 

(1) Vavilov was elected an Academician of the 
U.S.S.R, in 1929 “but his triumph was short lived. 
By the end of 1931 his name ceased to appear as 
director" of the Institute of Applied Botany to which 
Lenih had appointed him in 1921. 

Prof. Gates alleges that this removal of Vavilov 
from the position of Director occurred because his 
views ran counter to that of Lysenko. 

Oddly enough Prof. Gates has himself noted 
thaf ".Vavilov wrote to Izvtstia and the Ntw York* 
Tim* in December, 1937 defending Science in the 
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flour lets* and pointing oat the great increase which 
had taken place in the funds for the Institute." He 
notes tko that papers by Vavilov continued to a|>l*ar 
and in 1887 he was made President of the Russian 
Geographical Society in Leningrad. 

(2) Prof, Levit’s Institute has been abolished 
because (this is what Prof. Gates says) —"a member 
of his staff had tested the Intelligence Quotient of 
Buriats in Si)>eria and found it lower than of some 
other people. This was found to be contrary to 
Marxian doctrine and therefore untrue". Prof. Gates 
seems to be unaware that Intelligence tests of Hi net 
Simon, Tcrnian and others arc applicable only to 
the people living in a particular cultural environ- 
ment, They d<? not make allowances for social, 
economic or political disabilities from which various 
classes ot races suffer. Tests for people living at a 
lower level of material culture and who are backward 
in education have to be devised after a very large 
series of ext>eriments. Unless this is done, the results 
will most likely show a lower intelligence and merely 
foster racial prejudice. In America (U S. A ), Great 
Britain and her Dominions of course, where race 
prejudice is accepted by the State as normal, such a 
defect in scientific assessment of intelligence does 
not matter. But the Soviet State twdds a different 
and more scientific and civilized attitude towards 
race prejudice, and condemns it. 

(.1) "Prof. Agol, n cytogeneticist who was Direc- 
tor of the Genetics Lnlxrratory of the Ukraine 
Academy of Science at Kiev . . . was arrested as a 
Trotskyitc murderer . ’ ' 

(4) "Prof. W. Snvicki formerly Professor of 
Genetics at Kiev . . . reported that if he returned to 
Ukraine he would be executed, because lie holds 
"views of Western World geneticists.” 

(5) "I, nst year it was reported from Russia that 
seven astronomers had l>een shot." 

One should have exacted an eminent biologist 
tike Prof. Gates to be more critical of his data before 
rushing to the conclusions he hies bruited. 

T,he letter of Vavilov himself makes it clear that 
Vavilov did not consider the Soviet Government to 
be against scientific research or freedom of work in 
this field, inspite of his own removal from office as 
Director. The continued publication of his papers 
also supports this conclusion. The very great power 
placed *n the hands of scientists in planning and 
research by the Soviet State is well known. It has 
been describes! by Prof. Meghnad Saba recently;* In 
the much admired countries of Western Europe, 
referred to by Prof. Gates, the scientists never held 
such a position before the World War It. In his 
own country England, until recently a fox hunting 

* sense* *n» ewrmnt, n, 49 , 1945. 


Squire had a better social position than a great 
scientist born of the common stock. 

Prof. Gates has quoted the case of Prof. Agol 
and what Prof. Savicki lias said and holds up his 
hand in horror at the arrest of a Scientist as a 
"Trotskyite murderer". To him it seems as if such 
a charge by itself is preposterous. Prof. Gates cannot 
however plead ignorance of the organized attempts 
by capitalists and the States of most Western 
European countries, including his own, to smash up 
Soviet Russia. This organized ^conspiracy started 
in 1918 with the beginning of the Soviet Revolution 
and continues even now, with a brief halt during 
1941-44 when England and America were faced with 
Nazi domination, unless they collaborated with the 
U.S.S.R. Even during the war the desire to weaken 
Russia led to the postponement of the opening of a 
second front by the Anglo-American allies. 

Prof. Gates must have read in the papers of his 
country of the several trials of traitors and saboteur > 
in U.S.S.R. and therefore have known the following 
facts : — 

(1) The well known scientist Prof. Ram/.in who 
was then Director of the Moscow Thermo Technical 
Institute, and Victor Laritchev, Chairman of the 
Fuel Section of the State Planning Commission joined 
in 1928, a conspiracy organized by Russian emigre 
millionaires and foreign financiers of the group led 
by Sir Henry Doterding (Royal Dutch Shell Oil) and 
Sir Basil Zaharoff (British Metro Vickers), who 
wanted to overthrow the Soviet State. The contribu- 
tion of Prof. Ramzin and his friends to this campaigu 
was of retarding industrial development and of 
sabotage from inside. 

In October, 1930 the plot was detected and 
Ramzin and Laritchev ’s guilt fully proved. Both 
were ordered to l>c shot ; but in the case of Ramzin 
the sentence was commuted to ten years’ imprison- 
ment and the scientist was granted facilities for 
research, although kept out of any position where 
he might do mischief. In 1943, Prof. Ramzin was 
honoured by the U.S.S.R. for inventing a new type 
of turbogenerator and decorated with the Order of 
Lenin. The very merciful treatment accorded to 
Ramzin and grant of facilities for research does not 
agree in any way with the anti-Soviet conclusions 
drawn by Prqf. Gates on the flimsy ground that some 
scientists were accused of murder and conspiracy 
against the State. 

(2) Prom 1933, a campaign of assassination was 
organized by Trotsky and his followers. This was 
helped by the fact that in the Russian Intelligence 
Service the OGPtl, the Chairman from 1934 (and 
prior to it Vice-Chairman) was the Trotskyite Henry 
Yagoda. Two of the medical attendants at the 
Kremlin were recruited by him to murder by wrong 
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treatment and otherwise important men in the 
Government. Those successfully removed in this 
way included — 

(«) Menzhinskv, the predecessor of Yagoda as 
head of the OGPU 

( b ) Kuibyshev, Chairman of the Planning 

Commission 

(c) The world famous writer Maxim Gorky. 

Among those killed by shooting was Kirov, Secretary 
oi the Communist Party, Leningrad and by many 
held to be the future successor of Stalin. Big men 
like Zinoviev, Kamenev, Radek and others were in 
this conspiracy which had its links in Nazi Germany, 
bunds as a matter of fact came largely from that 
vturee. All these facts came out in the trials of the 
conspirators in 1936-37 and later. 

(3) A military uprising was planned, along with 
organized sabotage of military and economic prepara- 
tions against the attack, by Nazi Germany which .was 
recognized as inevitable. If successful, these sabo- 
teurs would have made Russia collapse like France 
before the German onslaught in 1941 and thereby 
made possible realization of Hitler’s dream of World 
domination. • 

The plot was however detected and Marshal 
Tukhaehcvsky and seven full Generals were tried 
and executed. 

Among men engaged in sabotage were — 

(a) Pyatakov, Vice Commissar of Heavy 

Industry. 

(b) Rataichek, important official on the Central 

administration of the Chemical Industry. 

(e) Shestov, member of the Board of Eastern 
and Siberian Coal Trust. 

(d) Chernov, Commissar of Agriculture, 

U.S.S.R. 

All these men were Trotskyites and drew money 
from German sources for their campaign of sabotage. 
They were finally caught, after they had done a lot 
<»f damage, and were executed. The last of these 
trials todk place in 1938. 

How real this danger from traitors inside the 

country was, can be realized from the following 

extract from what the well known American 

ambassador at Moscow wrote* when Germany 

attacked Russia : 

• 

“There wa* no so railed ‘internal aggression 9 in Russia 
• o-operating with the German High Command. . , There 
wire no Sudetan Henlcins, no Slovakian Tisos, no Belgian 
I>c Grellea, no Norwegian Quislings itt the Russian picture.” 

“The story lias been told in the so-called treason or 
purge trials of 1937 and 1938 which I attended and listened 
to. In re-examining the record of these cases and also 
what I had written at the time X found that practically 
^very device of German Fifth Column activity as we now 

•Joseph Davies— Mission to Moscow, New York, 1941, 
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know it, was disclosed and laid before the confession and 
testimony elicited at these trials.*’ 

These facts leave no doubt that the Soviet 
Government have been eoraj>elled in pure self- 
defence, and very justifiably, to remove politicians, 
scientists and technical men in high position from 
office and to execute some of them. These have not 
been acts of tyranny over scientific research or civil 
liberties and cannot be described as such except by 
a man bliuded by Anti-Soviet prejudice. 

How deep the tentacles of Nazi conspiracy went 
even in Britain, the country of Prof. Gates, may be 
judged from a single fact. The Churchill Govern- 
ment when it came into power found it necessary to 
arrest and place under detention a number of men 
in high position including Admiral Sir Harry 
Domville, a fornier chief of the Naval Intelligence. 

Less than six months after the World War II 
ended, the Anti-Soviet campaign has started, led by 
Churchill in England and Truman in- America. 
Greece and Turkey are being armed and subsidized 
by the Anglo American powers. Reactionary China 
i:-. getting arms aud dollars to prop up a feudal and 
dictatorial Government. The freedom fighters in 
Indonesia arc sought to be crushed by the Anglo- 
1 hitch combination. The reactionaries in France arc 
offered the bait of help from America if they join 
this unholy alliance ; already they have sought to 
break the Viet Nam fighters. Lastly, Franco the 
notorious Fascist ruler of Spain is openly favoured. 
Russia which lost seventy million people in the war, 
and had completely been destroyed by Nazi, has 
more villages than there are in the whole of Bengal 
and more dispensaries and hospitals than there are 
in the whole of India, is now menaced with the 
threat of the Atom Bomb to make her withdraw her 
support to democratic States. 

In order that this game of bullying and black- 
mail may succeed it is essential that Soviet Russia 
should be painted black before the eyes of the world. 

In the early years of the Russian Revolution people 
were sought to be antagonized by tales of massacre 
of priests and nationalization of women. Now-a-days 
these crude stories arc anachronisms. A more subtle 
propaganda is needed. This is best furnished by 
ignoring the real facts of conspiracies against Russia 
and her people and representing her genuine 
measures of self-defence as acts of tyranny. # 

Ours is a colonial country where we have had 
sufficient experience of Imperialist rule and Imperia- 
list methods of twisting facts. Wc should therefore 
be on guard against biassed and unscientific state- 
ments of which we may expect a spate now that the 
Anti-Soviet campaign has startad in full cry.* Only 

* Similar articles have appeared in the “Discovery" * 
published in England and "SciSHCS" published itt U. 8. A., 
at about the same time. ' 
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one fact need be remembered by it* to enable us to 
evaluate *,uch propaganda. India b. a country 11 free 
from Soviet rule'*, and under British occupation. It 
is exactly here that University teachers of undoubted 
scholarship have been turned out of then pot^ m the 
jmst for holding political views which the British 
rulers have considered objectionable, namely that 
India should he free. 

II* 

I v\a*. disappointed to find the usual objectivity 
and careful accuracy of your journal Scik.vk \nd 
Ci;j,tukk marred bv some mo t iendriicious remarks 
in an article by Professor Ruggles (bites in your 
March issue With the factual at count of the work 
of N. 1. Vavilov I have, of course, no complaint; 
but towards the end of the article l hud some state- 
meats involving the gravest possible v lunges which 
are advanced without a vestige of evidence and which 
as a matter of fact are flatly contradicted by tacts 
which arc completely authenticated and <]tute indis- 
putable. 

I will not deal with the baseless charp.es about 
Lcvit’x Med ico-( renet ieal Research Institute except 
to ask Professoi Gate* what evidence he can ptoduce. 
There is of course none. 

With regard to Vavilov, he died in 1941 . his 
death was reported not m 1945 but at the time m all 
the Soviet newspapers which printed obituaries and 
appreciations of tus work. I have mentioned Vavilov 
to many Russians. They have never said to me “We 
do not talk about these things'*; on the contrary 
they are furious that slanders so baseless should be 
spread about their country. There is not the 
slightest evidence that lie was ever in a concentration 
camp, or suffered ativ kind of detention. It is, 
however, perfectly true that he ceased to be Director 
of the Genetics Institute of the Academy of Sciences 
in 1940 (not in 1931 as Professor Gates says). 
Messrs Hudson \md Richeris, whose report mi the 
whole Genetics controversy f is accepted h\ Prof. 
Gates ami bv all biologists as absolutely impartial, 
point out that "the report of Vavilov’s arrest proved 
to be unfounded and was retracted by the New York 
Times, who published at the same time a telegraph 
from Vavilov indicating freedom of scientific research 
in the Soviet Dniou." 

Noflr let me turn to Professor Gates' other 
charges. He affirms that Professor Savicki is afraid 
to return to Russia because those who hold the views 
of Western world geneticists are executed. There is 
some further nonsense, again advanced without a 

• Note by Dr John Lewis, B So . Ph D., Editor, The 
Modern Quarterly, London, dated 10-7-1947. 

tTtm is the work mistakenly described as hv Hudson 
and Richard* in Prof. Gates* article. The authors are 
Hudson and 'Richeas. 
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shred of evidence, about seven astronomers being 
shot. 

Professor Gates has read the Hudson and 
Richens Report on The New Genetics in the Soviet 
Union, published for the Imperial Bureau of Plant 
Breeding and Genetics by the School of Agriculture, 
Cambridge. This carefully documented and im- 
partial volume is the very source from which 
Professor Gates obtains his facts about Lysenko, and 
he praises it as a masterly summary. He therefore 
knows but conceals the fact that Lysenko is not only 
criticized by Western geneticists but by Russian 
geneticists, and that all he, quite rightly, urges 
against Lysenko in his article is, according to Hudson 
and Richens, and many other authorities, urged just 
as vehemently by Scvcbrooski, Zhebrak, Karpechen- 
ko, Dubinin, Profofeyeva, Ignatiev, Navaskin and 
Shapiro ; not has there been the slightest attempt to 
suppress this criticism. All these scientists express 
orthodox geneticists views and, as Richens says, 
"active work along Mendclian lines was carried on 
throughout this period (of official support for 
Lysenko) by such internationally known geneticists". 

Tlv* Soviet authorities replaced Vavilov by 
Lysenko because in spite of Vavilov's excellent wdrk 
they felt that Lysenko was a better man for the 
purely practical agricultural responsibilities of the 
post, and in view of what Hudson and Richens 
describe as a "contribution to biology which trails-* 
cends any controversial issue" for which lie was 
deservedly famous. This decision may well have 
been mistaken, but there is much evidence that the 
tendency today is moving in the other direction. 
Zhebrak, an orthodox Mendclian who has consistently 
and vehemently opposed Lysenko, and with com- 
plete impunity, has been made President of the 
Belo-Russian Academy of Sciences and head of the 
department of genetics at the Moscow Agricultural 
Academy. The Soviet Press says of him "his field 
is so-called classical genetics, one of the two trends 
in genetics being developed in the USvSR. (The 
proponents of both schools conduct extensive investi- 
gations in the country and their works have been of 
much benefit to agriculture)."* There is obviously 
no persecution of orthodox genetics in the Soviet 
Union. 

One can only conclude, with great regret, that 
in levelling charges against the Soviet Union which 
are contradicted by the very sources oil which he 
asks us to rely. Professor Gates is allowing his 
scientific objectivity and integrity to hp subordinated 
to political passions. In other words it is he and 
those who are guilty of such slanders, and not the 
Soviet Union, who allows his politics to corrupt his 
science. 

• 14 Moscow News**, May 17th, 1947. 
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nr* 

I have read these communications from Dr John 
Lewis and Professor K. P. Chattopadhyay. They 
are a sad commentary on the mental gymnastics in 
which occasional men who claim to have scientifically 
trained mind will indulge, when they rush to the 
rescue of Communism as practised by the Soviets. 
They throw fairmindedness to the winds and display 
a degree of partisanship which shows that they are 
totally unwilling, or unable, to face the disagreeable 
facts. 

Let me deal briefly with Dr Lewis first. Many 
of his misstatements will be obvious to anyone who 
rereads my original article, so I will only trouble to 
continent on a few, especially where additional 
inhumation can be given. He speaks of the "base- 
less charges” regarding the treatment accorded to 
Levit and his Medico-Genctical Research Institute. 
For several years I received from Levit a yearly 
\ olumc of valuable papers on human genetics. Tjien 
I received an official notice from Russia that his 
Institute had been merged with another all-Russian 
Sumething-or -other (I do not have the notice 
rcre' and nothing has been heard of him since, nor 
h.i* any further work been received from this "source. 
The reasons for liquidating Lcvit’s Institute, as given 
m my article, were published in standard scientific 
journals, and there is no reason for doubting their 
accuracy. 

It may be that Vavilov died as early as 1941. 
l! that is true, why was his death kept so secret 
!!<>m the outside world that lie was elected a Foreign 
Member of the Royal Society in 1942 and his death 
a as first announced in the yearbook of the Royal 
Society in 1945, with a (?) instead of a date for his 
death ? Zhebrak was one of those who, when asked 
about the circumstances of Vavilov’s death, said 
"We do not talk about these things.” If there was 
nothing to conceal, why did it require four years 
before even the Royal Society, which had elected 
him a Foreign Member, could learn of his decease? 
And why, incidentally, did Karpechenko, who was 
associated with him, disappear about the same time?t 

There is one point on whi6h I would alter a 
statement in my previous article. I said that Vavilov 

*Note by Dr R. Ruggles Gates, F.R.S., Biological Labo- 
ratories, Harvard University, U.S.A., dated 3-9-1947. 

t For further interesting facts regarding ‘‘Mystery around 
Vavilov’s death” see SciENCR and Oi.Tukk, 12, 90, 1940. 
lid : Set. & Cnl, 


was a convinced Communist. In my personal talks 
with him. he never betrayed any lack of enthusiasm 
for Communism ; but from further information re- 
ceived since that article was written, I now believe 
that he (naturally enough in the circumstances) con- 
cealed his real opinions. The fact that he was not 
a convinced Communist would in itself be sufficient 
to account for bis treatment at the hands of the 
Soviets. If he continued in nominal charge of the 
Genetics Institute until 1940, it is strange that his 
name ceased to appear as Director in the Bulletin of 
Applied Botany, (jenetics and Plant Breeding (which 
lie did so much to develop) at the cud of 1931, as 
anyone can see for themselves by looking up that 
journal. • 

As regards Professor W. Savieki, I gave the 
page reference in Science where his words are 
quoted. If Dr Lewis does not like truth in this form 
h is quarrel is with Science and not with me. 

The rest of Dr Lewis’ diatribe is hardly worthy 
of a schoolboy, and certainly not worth the pen and 
ink of anyone who has any desire to know the truth. 

Professor Chattopadhyay attempts to instruct me 
in the methods of taking intelligence tests. -But lie 
goes further, and implies that my statements are 
based on "racial prejudice”. He is evidently so 
inoculated with crude propaganda that his tirade is 
not, in my opinion, worthy of a detailed answer. I 
happen to have had many Indian research students 
and I think if they could be interrogated they would 
answer, to a man, that I was devoid of race prejudice 
so far as they were concerned. All that I have ever 
asked of any student is a desire for truth, enthusiasm 
for work and a reasonable amount of ability. 

In his anxiety to whitewash the Soviets at all 
costs, Prof. Chattopadhyay interprets all the facts to 
suit himself. He ceases to have even a semblance of 
a scientific attitude to conditions which arc well 
known to all the world, and cannot be disputed by 
any man who retains his rationality. He would no 
doubt either deny that Trotsky was murdered in 
Mexiqo by a Russian agent or alternatively he would 
attempt to justify the murder. Those who believe in 
assassination as a method of rule can always find an 
excuse for it.* 


f* Correspondence in the matter is closed. Ed.* Set. & 

Cut.] 
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UNIVERSITY OF CALCUTTA 
Anntai, Conv«k:atii>n 

Thk Annual Convocation of tin* Calcutta Univer- 
sity for loufrrring degrees and medals, wa^. held 
at the University College of Science and Tec hnology 
at 35, Ballygunj Circular Road (Sir Tarakuath Palit 
Estates), on Friday, tin* 3rd October, 1047. His 
Kxecileney Sti C. Kaiagopalaeliuri, Chancellor of the 
University presiding 

l)r Sir Juan Chandra Ghosh, Director, Indian 
Institute of Science. Bangalore, who was invited to 
address the convocation, nude a strotiK pica for main* 
taming the cultural unity of Bengal (A fuller 
account of Dr Ghodi's address is published elsewhere 
in this issue). 

Stressing the importance of imparting education 
through the medium of the vernacular, the Chancellor 
said that they were all agreed that Bengali should be 
the medium of instruction in Calcutta UnivciMtv. 
This decision was taken 27 years ago but it had not 
yet been fully acted upon and Knglish still continued 
to be the medium of instruction in certain cases. It 
was very haul to change the medium of instruction 
all at once hut they have to start from the beginning. 
He urged all the 24 universities in India, to agree 
to the mother tongue of their respective areas as the 
medium of instruction Knglish should be taught as 
a second language and given the importance it 
deserved. 

Addressing the graduates, the Chancellor said 
that their education today was not that of a slave. 
Their education was now directed towards equipping 
them as full-fledged citizens of free India. They 
must utilize their equipment for the benefit of their 
country. "Ottr country is passing through a great 
trial and wherever you go you must carry with you 
the mission of trust, goodwill and tolerance, not belli* 
cosily which is a sign of incompetence, fear and 
suspicion." 

Tracing the history of the foundation and growth 
of the University during the last 90 years, the Vice- 
chancellor (Prof. P. N. Batter ji) referred to the 
serious curtailment in the jurisdiction of the univer- 
sity and the consequent decline in its revenues. Born 
on the 24th January 1857, the university then had its 
jurisdiction over the whole of Northern India includ- 
ing Pan jab, Niaam’s territories and Burma. The birth 
of The Pan jab and the Allahabad Universities in 1882 


and 1887 respectively stripped off a considerable area, 
leaving a territorial jurisdiction over Bengal, Bihar, 
Burma, the Central Provinces, Chota Nagpur, Orissa, 
the Central India Agency, Kashmir and parts of Oudh 
and The Panjab. Bihar and Orissa, Burma, and the 
Central Provinces separated from Calcutta in 1917, 
1920, and 1923 respectively In addition Bengal itself 
had a second university viz., Dacca in 1921 and the 
partition of Bengal with the dawn of independence, 
involves a further shrinkage in the university's juris- 
diction, involving a loss of two-thirds of our High 
Schools and half of our Colleges, with a nett loss of 
revenue estimated between eight to eleven-half lakh 
of rupees. 

Reviewing the lift of the University during the 
last year, the Vice-Chancellor pointed out that on the 
15th August last the University had on its rolls 1,130 
and 41! students in the post-graduate classes in Arts 
and Science respectively ; 1,500 in the Law arid 

Teaching departments ; with 60.000 students reading 
in 121 constituent Colleges and 5,00,000 students in 
the 2,300 High Schools. The University examined 
92,000 candidates for the various examinations during 
the year under review. 

Continuing the Vice-Chancellor, referred to the 
rich endowments in the university to the extent of 
one erore and fifty lakhs of rupees, yielding an annual 
income of Us. 4,20,000, earmarked for specific pur- 
poses. During the year under review, the university 
received a donation of Rs. 30,000 and Rs. 25,000 from 
Rameharnn Mitra and R. C. Nopany respec- 
tively ; Rs, 30,000 from Sarat Chandra Chatter jec 
Memorial Fund Committee for instituting a 

lecturership ; Mr. J. M. Sen’s gift of his 

ancestral dwelling house valued at Rs. 80,000 and 
Dr N. R. Dhar’s donation of Rs. 1,19,000 bringing 
up the endowment to Rs. 2,00,000 for the foundation 
of a chair it; Agricultural Chemistry in memory of 
Acharyva P. C. Ray. The biggest benefaction re- 
ceived by the university so far is a sum of 
Rs. 60,00,000 from the Indian Jute Mills Association 
for a Jute Technological Institute. A scholarship of 
Rs. 250/- P. M. is further offered by them for re-* 
searches in Applied Physics iu memory of late Prof. 
P. N. Ghosh, The Government of India made a 
grant of Rs. 2,50,000 for the Social Welfare (Labour) 
Institute in Calcutta. The Government further sent 
68 officers from 32 different places all over India for 
training. The Government of India further paid a 
non-recurring grant of Rs. 70,000 for researches in 
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Nuclear Physics under Prof. M. N. Saha and agreed to 
pay a sum of Rs. 40,000 annually for the purpose. The 
i ecommendation of the ‘Geological Education Com- 
mittee* lor a subvention to this university for a chaii 
m Geology has been accepted by the Government. 

Concluding the Vice-chancellor said : the system 
<•1 education of the future would be guided largely by 
the province’s relation with the State. The University 
would have to be allied more closely with commerce 
.md industry. It would have to expound and develop 
its 'cultural heritage of the past and to harness its 
efforts to the task of national reconstruction for driv - 
ing illiteracy and making the life more happy and 
prosperous. 

5553 new graduates were admitted to the different de- 
crees as against 4566 in the preceding >ear, including S. N. 
Hagehi (Chemistry), S. K. Bralimtulmn (Chemistiy), K , t, . 
Chattopndhya ( Chemistry ), N. K. Datta (Chemistry), A. K . 
Sen Gnpta ( Applied Chemistry), S. 1). Chattopadhynv .1 
tl’hysics), A. K. Saha (Physics), At. K. Sinlia (Physics), 
1'. S. Jlliunaehar (Zoology) who were admitted to the degree 
of dot lor of science in the subject mentioned against their 
name. H. G. Biswas (Chemistry) was admitted to the new 
degree of doctor of philosophy (D.Pliil.) ; I). G. Milrn to the 
degree of doctor of science (Public Health) ; and A. K. Rn> 
Chandhuri to the degree of doctor of medicine, 

1 oalcs Gold Medal for notable contribution ip medical 
•mice was awarded to l)r S. N. Iluuerji and Dr S. K. Basu. 

Sagaifun Gold Medal (named after the great Indian 
< liermst, was awarded to N. K. Datta for best research work 
in eliemistry in 1944 and Sir Asutosh Mookcrjec Gold Medal 
to A. K. Chakravorti for best research work m Botany 
m 1945, 


WORLD FEDERATION OF SCIENTIFIC WORKERS 

The Federation has issued a small informative 
booklet about its activities. Prof. F. Joliot-Curic, the 
President of the Federation, has written the introduc- 
tion and Prof. J. I). Bernal has contributed a short 
article. The book is a very bandy reference for the 
workers in different countries. It has also been issued 
in French besides English, which are the two work- 
ing languages of the Federation. Paris has been 
chosen for their head office owing to the presence there 
of the ‘headquarters of several world organizations 
with similar objects, particularly the UNESCO. Of 
the two Secretaries, Dr P. Bonet-Maury is in Paris 
and Mr J. O. Crowther is supervising the Federa- 
tion’s work from London until it is possible for him 
to transfer to Paris. Special donations and funds are 
’wanted besides membership contribution of 1$ per 
cent of collection of the affiliated bodies. The follow- 
ing national associations have already affiliated with 
the Federation — Canada, China, Czechoslovakia, 
Denmark, France, Greece, Holland, India, New 
Zealand, South Africa, Sweden, United Kingdom, 
United States. Relation with UNESCO and World 
Federation of Trades Unions are being negotiated 


for canalizing the allied activities of all these 
bodies into the same channel. The first public func- 
tion in which the Federation has joined was the meet- 
ing in memory of Paul Langevin held in the Sorbonne. 
Arrangements for Rutherford Ceremony on the 10th 
anniversary of Rutherford’s death are being made 
in Paris, and one meeting will be held under the 
auspices of the French Academy. New Zealand will 
be invited to send representatives to make an appro- 
priate link with Rutherford’s early life. The Federa- 
tion as a preliminary step to its future progress is 
drawing up a charter of scientists and a statement on 
world food situation in its both technical and politi- 
cal uspects, concerned respectively with production 
and distribution. Lecture tours wi*ll be made by the 
members of the Federation to stimulate social con- 
sciousness among the scientists. 


THE GERMAN ATOMIC BOMB PROJECT 

The Atomic Bomb project though first started on 
theoretical plane in Germany before the war, could 
not succeed there owing to a variety of causes. The 
main reasons were that the German State authorities 
lacked the conviction that an atom botnb could be 
a decisive weapon. They failed to appreciate sound 
scientific advice, given by their lop-scientists, un- 
like the British and the American Governments. 
Many top-ranking scientists who eould help in the 
effort were also expelled. The directors of Nazi war 
effort pinned their hopes in the V-wcapons and the 
atom bomb project received little official support. The 
Americans and the British on the other hand made 
an all-out technical and industrial effort in favour of 
atom bomb project. 

Race-theory ridden attitude of German Warlords 
was very detrimental towards the enlistment of 
science for war -effort as has been recently revealed 
in a book by Dr Hans Thirring entitled Die Gcsc.hichie 
dcr Atombotnbe, and further qn article in the 
Discovery (August, 1947) containing the impressions 
of a scientist who has spent many months in Germany 
on scientific intelligence work for British Intelligence 
Objectives Sub-Committee has given a record of 
the corruption of science by the Nazis. Dr Thirring 
says that Nazi mentality divided Physics, in two cate- 
gories : German Physics, of which Lenard and Stark 
were notorious exponents and ‘Jewish Physics’ which 
contained the advances in theoretical physics, in 
particular, the theory of relativity and the quantum 
theory. Great names in science like Planck, Laue 
and Heisenberg, though they were 100 per cent 
Germans, did not count for much, because all their 
work was on ‘Jewish Physics’. According to Dr 
Thirring there was rather a scratch team of atomic* 
physicists who were known in the scientific circles by 
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the nickname of the Uranium Club. Their researches 
were carried out partly in the laboratories - of the 
Heereswaffemtrnt at Kameisdorf and Gatow near 
Berlin, partly iti the Planck's Institute at Dahlcm 
under the direction of Heisenberg. Work on atomic 
pile were being carried out in Hamburg, Heidelberg, 
Leipzig and Munich and Venice. Kxpcnnunts were 
on a very small scale mid even if these had revealed 
promises, the resources m technical equipment and 
so ent ilk personnel placed at the disposal of these 
scientists would have been inadequate for a full-scale 
drive for production. An effective technique of gase- 
ous diffusion of U m had been worked out m the 
Berlin Laboratories of Siemens and Hahke. In the 
'piles' paraffin as # moderator was substituted by 
heavy water as a result of theoretical investigations 
by Heisenberg. For this purpose, heavy water 
production in Norway was stepped up, but a com- 
mando raid and aer ial bombing put out of action the 
source of this vital material for some time. 

The fate of scientists under totalitarianism has 
been dearly brought out in the article of Bios officer 
noted above. German scientific work was consider- 
able but was confused and undirected. The war lords 
were not imaginative enough to see the potentialities 
ot newer discoveries ami according to the whims of 
tlie different strategic chiefs, there was competition 
for materials, manpower, experimental facilities and 
the interest of the authorities. It is now clear that the 
guided missiles proved very weak against the offen- 
sive by UXMMiombcr squads but there was all along 
an emphasis on the former by the Luftwaffe chiefs. 
In the imlustiiat held the promise of full employment 
could not but encourage inefficient use of manpower 
ami semi slave labour in the construction gangs. The 
'automatic' processes employed almost as many 
men as a completely manual operation. It is an 
interesting speculation as to what extent the Germans 
might have been forced to mechanize industry had 
they not hud Kurupc’s slave gangs to man their 
factories". The Bios officer concluded, "Men of 
science the world over arc mote and mote nip ully 
seeing the criminal folly of the statement that science 
and polities do not mi% ; to the extent that thete is 
adopted the opposing and positive attitude that 
politics is the concern of the scientist because his v\ork 
is the intimate stuff of politics will the world become 
safer, for Germans, as for anyone else." (italics outs) 

RESEARCH ON TECHNICAL APPLICATION OF 
ATOMIC ENERGY 

It is interesting in the above context to give a 
background of research work done during the war 
years in Germany in connection with technical appli- 
cation of atomic energy. A paper on the subject by 


Prof. W. Heisenberg appeared in Die Naturwissen - 
chaften, whose translation has been published in the 
Nature (August 16, 1947). Hahn and Strasssnann’s 
discovery of the fission of uranium was made in 
December 1938 ; Joliot and his co-workers* work in 
the spring of 1939 made a chain reaction funda- 
mentally possible. United States thereafter took up 
the matter in right earnest. In actual fact, U, S. 
Government funds were first u-ed at the turn of the 
year 1939-40, whereas the fir^t discussions between 
men of science and the American navy took place 
as early as March 1939. In the summer of 1939 in 
Germany there was only a single paper by Flugge 
discussing the possibility of nuclear chain reaction. 
While in America previous to 1939 a whole series 
of modern research laboratories equipped with high 
voltage plants and cyclotrons was springing up, in 
Germany there were only two laboratories at Heidel- 
berg and Berlin-Dahletn sponsored by a private body 
-the Kaiser Wilhelm Gesellschaft. Kach had a 
small "high voltage set and the cyclotron at Heidel- 
berg built entirely by private funds and mainly 
designed for medical investigations with radioactive 
isotopes in 1938 could not be tested before 1944. In 
view of tjie possibility of the advances in the line in 
Hnglaud and the United States, Prof. Heisenberg 
says, the Hecreswaffenamt (German Armaments 
department) created in September 1939 a special 
research group under Schumann, to examine the 
possibilities of the technical exploitation of atomic 
energy. The scientists employed were Bethe, 
Clusius, Dopel, Geiger, Hahn, Harteck, Joos and V. 
Weizsackcr. Debye had to leave the Kaiser Wilhelm 
Gesellschaft, because as a Dutch citizen, he could 
not continue to serve under a German War Depart- 
ment. There was a mass of work accumulated till 
February 1945 and during 1943-44 experiments were 
even made in the air-raid shelter of the Institute. The 
Institute was also partly evacuated ,to a safer place. 
Prof. Heisenberg savs that the beginning of 1942 
seemed to be the turning point in the race for the 
atom bomb. Both the Anglo-American effort and the 
German effort arrived simultaneously at very similar 
results ; greater progress was made by the Anglo- 
Americans in the field of isotope separation. And 
United States pushed through full scale development 
and their first self-supporting pile was functioning as 
early as December 1942. In the United States the 
final decision had been taken earlier for the produc- 
tion of atom bombs, and men, money and materials 
were lavishly concentrated. But in Germany, the 
Minister of War Production after a meeting on June 
1942 ruled that w*ork was to go forward as before on 
a comparatively small scale and the only attainable 
goal on the restricted scale was the development of 
a uranium pile for producing nuclear energy as a 
prime mover. Heisenberg asserts that under an ex- 
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h&usted industrial capacity and the worsening 
German conditions after the reverses in Russia in the 
winter of 1941-42 coupled with enemy air supe- 
riority attempts for atomic bomb could hot have 
>ucceeded. He stresses that it was not until the con- 
clusion of war with Germany that the U. S. made 
ready the first bomb. Germany was in haste for the 
immediately useful armaments, and finally, as noted 
in the earlier note, there was a psychological vacuum 
about the potentialities of the project amongst the 
German warlords engrossed in projects for quick 
actions like V-bombs. Prof. Heisenberg concludes 
that in this upshot one good thing was there, 
they were spared the decision as to whether or not 
they should aim at producing atomic bombs. And 
he hopes that the work initiated by Hahn and 
Strassman will have the sowings for important 
technical developments for peace time application in 
Germany again and will in due course bear fruit 
there. 


PLAN FOR WORLD-WIDE ATOMIC RESEARCH 
AND DEVELOPMENT 

t 

• 

Dr J. Robert Oppcnhcimcr of California Uni- 
versity presented some time ago to United Nations 
Atomic Kncrgy Commission a plan for research and 
development of atomic energy on the basis of “com- 
plete and absolute openness”. This plan has been 
now made public. We have seen a small review in 
the Chemical and Engineering News, (25, 1804, 1947). 
lie has, for the present, indicated six fields of activity. 
In the field of fundamental research, atomic piles 
w ill supply radioactive elements. As a typical project, 
carbon 14, which has been found useful in research 
on photosynthesis, is to be obtained from a reactor. 
At his own University’s Bcrkely Laboratory, 
Chlorella, the • precursor to photosynthesis has 
been identified and he says that for such research 
of wide outlook likely to "make profound alter- 
ations in our whole way of life”, the neces- 
sary .quantity of radioactive isotopes should 
come from an atomic reactor. About funda- 
mental physics, Dr Oppenheitner states, “The 
study of fundamental particles, nuclear forces, the 
reasons for nuclear stability, the properties of nuclear 
reactions .... bear to atomic energy about the same 
relation that the quantum theory does to organic 
chemistry.” . . . The prediction of any kind of practi- 
cal fruit is really beyond even my indiscretion.” For 
production of power, Dr Oppenheimer urges concen- 
tration of all laboratories engaged for the purpose, and 
says that in five years usable energy will be avail- 
able from the reactors. In one, certainly less than 
two, decade it may be possible to apply nuclear energy 
to certain highly critical problem of energy genera- 


tion. Another field of activity is in the means of dis- 
covery Of mineral deposits and in the development of 
methods of recovery from low grade ores. In the field 
of atomic explosives, the limitations and the possibi- 
lities of the high-energy explosion will bear investiga- 
tion. In the field of international control, the scien- 
tific aspect should cover the use of denaturauts, pro- 
duction of energy out of light nuclei and the detec- 
tion of clandestine plants by emitted radioactivity. 
Dr Oppenheimer feels it desirable for the international 
control agency to operate a synchrotron or synchro 
cyclotron in order to provide a laboratory for 
workers late in the field. He emphasises that the 
development plans must not be mixed up with the 
field of scientific research under one single authority. 
Control should only be exercised in the making of 
explosives and in the operation of reuctors using large 
amounts of explosive material. Dr Oppenheimer has 
estimated that the whole activity of atomic research 
and development in its flourishing condition will be 
able to absorb some 10 per cent of the physicists and 
chemists, 5 per cent of chemical engineers and from 
5 to 10 per cent of mining engineers of the whole 
world. 


FIRST BRITISH ATOMIC PILE 

Britain’s first atomic pile started work at the 
Atomic Knergy Research Establishment at Harwell 
in the middle of last August. This pile is known as 
the Gleep (Graphite low energy experimental pile) 
and will lie assisting experimental work in nuclear 
physics. It is a pilot plant and there is a scheme for 
another plant at Sellafield for producing fissile 
material for use in atomic energy development gene- 
rally. The present pilot plant was designed largely 
by a New Zealand group of scientists, with the 
assistance of British scientists who contributed to the 
production of pure gruphitc and uranium and have 
also produced the instruments remiired for the pile. 
Canadian assistance was very helpful in the testing 
of graphite. The work has been completed in 6nly 
fifteen months. A more powerful pile is under con- 
templation at Harwell by 1948, 


RESERVOIR AVERTS NILE FLOOD 

Thr Nile Valley is as much susceptible to floods 
as is the Mahanadi. In both the valleys, it is the 
populous lower deltaic regions which are worst 
sufferers. Unlike the Mahanadi, the Nile however 
has a number of dams to aid in the overflow irrigation 
practised in the country. But these dams have been 
utylized more for storing water during the winter 
rather than for flood prevention in the rainy season*. 
It was generally believed that if water was stored 
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during peak flood*, so much 5 ilt would be thrown 
down as would considerably redued storage • volume 
of the reservoirs, 

Since 1929, a series of experiments were carried 
out to ascertain the silt content of the river water at 
different times ami it was found that the silt danger 
was actually pver-rated. The reservoirs were tilled to 
their highest capacities during 1043 without seriously 
affecting the storage. There was an acute f«*>d short- 
age in Egypt in 1946 ; it was felt that maximum 
water should be made available for irrigating as much 
cultivable land as practicable and that no premature 
inundation should be permitted during the floods 
should they come untimely. Hut a sudden flood 
actually overtook the country 

The hydraulic problems which thus arose were 
how to hold back the amount of surplus flood water 
that would just fill the reservoir, and how to release 
the main flow through the sluices in the most unifoim 
manner. This was the least that could be done to 
protect the capital and the entire river system of haver 
Kgypt The only way of ensuring the above was to 
allow the maximum quantity of water to be st-ued 
in the Aswan reset voir. The fh'od accumulated, it 
rose and stopped at a level which filled the rvseivoir 
completely No flood water directly entered an\ of 
the cities or inundated the fields. The highest I1»»kI 
in the Nile on record passed off without causing any 
damage ! 

C HINA HUS THE MARK 

Title Hoang Ho in China, like the (hinges in 
Bengal enters the an through a number of distnbu- 
taries. At one time the main flow of the river used 
to reach the Yellow Sea through the southern distri- 
butary. Subsequently it breached the northern bank 
and jumped off into the Gulf of Pc-chi-lt. This catas- 
trophic incident was accompanied by a heavy loss 
of life and property, and for such acts the Hoang Ho 
earned an evil reputation as ‘China's Sorrow*. To 
prevent a come-back through the southern channel 
once again thereby repeating the disaster the old 
course was sealed by an embankment. Hut as a result 
of an engagement fought during the Chino-Japancsc 
War, the d>ke was destroyed. The apprehension 
came true. Hoaug Ho again took to its former course 
thereby affecting 2,(XX) % 000 acres of rich wheat land, 
and 6,1003XX) Chinese farmers. The heavy burden 
of silt carried by it - for which again it has earned die 
name Yellow River —threatened to choke the Grand 
Canal passing through the neighbourhood and reach- 
ing up to the Yangtze in the south. • 

It therefore remained a supreme concern of the 
Chinese |>eople to restore the dyke as soon as possible. 
The U.N.R.R.A, $lso moved into action because of 


the damage caused to the wheat lands. The 
U.N.R.R.A., C.N.R.R.A. and the Honan Provincial 
Government all combined made a supreme effort to 
close up 1 the breach measuring three-quarters of a 
mile wide. More than 27,000 workers were engaged 
in the task at one stage or another. The river baffled 
the task on four occasions when the structures were 
almost washed away. At last the 'orthodox Western 
methods' coupled with ingenious Chinese way finally 
closed the gap after eight years of effort thereby 
pushing the river once more into the Gulf of Pechili. 
The Chinese are also surveying the basin of the 
Hoang-Ho with an area of 290,000 sq. miles for multi- 
purjKwe development of the river. This will improve 
the livelihood of nearly one- fourth of China's people 
living in the area. (China Sews Week , May 1, 1947.) 

INDIAN MUSEUM 

Thk Indian Museum, Calcutta, that was closed 
to the public since December 23, 1941, when the 
city apprehended Japanese bombing re-opened in 
Calcutta on October 18, last. The rich, rare and irre- 
placeable relics and exhibits were removed to safer 
zones at Aligarh, Benares, Dehradun, and other 
educational ccuties of North and Central India and 
the Museum Buildings placed at the disposal of the 
military authorities, till August 1046, when the build- 
ings were released to the Trustees of the Museum. 

The Museum was founded in 1814 under the 
superintendence of Dr Nathaniel Wallieh, at that time 
a surgeon to the Danish settlement at Seram pore and 
later Superintendent, Roval Botanic Garden, Sibpur, 
with the collections made In the Asiatic Society of 
Bengal and later incorporated with those collected by 
Government departments. It was recognized by the 
Government of India as the ‘National Museum* in 
1862 and the collections transferred to a Board of 
Trustees as provided for by the Tmb’an Museum Act 
XVII of 1866 (subsequently repealed by the ‘Indian 
Museum Act X of 1910*). The Museum celebrated 
its centenary in 1914. The present museum buildings 
were built at a cost of Rs. 1,40,000 and opened, to the 
public in 1878. 

The Museum contains the following principal 
sections of exhibits : (1) Archaeological (Pre-historic, 
Gupta, Gaudhara and Muslim culture galleries) ; 

(2) .lr/$ (Picture and Industrial Art galleries) ; 

(3) Geological (Economic, Invertebrate and plant 
fossil, and Siwalik mammal galleries) ; (4) Industrial 
(Botanical galleries) ; (5) Zoological and Ethnological 
(Invertebrates, Insects, Fish, Amphibians, Reptiles, 
small and large Mammals and Ethnographical 
galleries). It is thus not only a place for educating 
the general public but is of great importance to 
students and persons engaged in original investiga? 
tion in various branches of arts and sciences. 



November, 1947 


NOTES AND NEWS 


199 


The different sections of the museum were looked 
after by the respective departments of the Govern- 
ments of India and Bengal situated close to the 
museum premises, e.g., the Archaeological section is 
in charge of the Superintendent, Archaeological sec- 
tion of the Museum ; Arts section under the Principal, 
School of Arts ; Geological section under the Director, 
Geological Survey of India ; Industrial under the 
Oflker-in-charge, Industrial section of the Museum ; 
Zoological and Ethnographical under the Director, 
Zoological Survey of India. The Ethnographical 
galleries will now be under the Director, of the newly 
created Anthropological Survey of India, whose 
office is being located in the museum buildings, in the 
place formerly occupied by the Zoological Survey of 
India. 

The musettm has grown into eminence by the 
labours of the distinguished scientists, who were 
experts in their respective lines and who were officers 
of the departments mentioned above. It is there- 
fore obvious that now that the museum is being per- 
manently re-opened in Calcutta, the various surveys 
,md offices connected with the museum should also 
he located permanently in Calcutta, unless the 
Government of India or the Trustees of the t Muscum 
imve plans to provide the museum with its own staff 
of specialists, involving additional cxpendituie and 
duplication of staff. 

Under the circumstances, we cannot find out the 
uason, why the Government of India is still delay iug 
tlie re-transfer of the Zoological Survey of India from 
its temporary place of residence at Benares during the 
war. We re-iteratc ouce again, that we cannot 
approve the separation of the Zoological Survey of 
India from the Indian Museum (See Science and 
Ci'j.turk, II, April, 1946, p. 544). I.t.-Col. R. B. 
Seymour Sewell in his 'Memorandum on the Re- 
organization and Expansion of the Z.S.I.’, submitted 
to the Government of India has rightly pointed out 
that “The maintenance and fitting out of the Zoologi- 
cal galleries of the Indian museum, Calcutta, must be 
an important part of the work of the Zoological Survey 
of India ” 

If ft is due to the fact that there is no more space 
available for the Z.S.I. in the museum buildings, we 
suggest that in view of the fact the great role the 
expanded Z.S.I. will have to play in the future deve- 
lopment of the country, the Government of India be 
pleased to place at the dispssal of the Z.S.I. the 
‘vacant Belvedere House at Alipore, which is not very 
far from the museum and its close proximity to the 
Zoological Gardens, Alipore, will be an additional 
advantage to*the Survey. 

The removal of any of the surveys from Calcutta 
will cripple the museum of its cultural and scientific 
advancement. We propose to write in greater details 
on the Z.S.I, in a subsequent issue. 

5 


The exhibits that are being displayed at present, 
though good in some respects, are far too less titan 
the pre-war numbers and some of them need replacing 
by good examples, and new exhibits in modern lines 
of thought. The fish section inter alia, though small 
is good in some respects. The other sections need 
careful attention for improvement, specially from the 
point of view of keeping uniformity with the fish 
section. Labels should be thoroughly revised and 
classification brought up-to-date. For the first time 
directions to visitors and descriptive labels on many 
exhibits have been put in Bengaii and Hindi in 
addition to English. Some useful information 
should also be exhaustively added to the label wher- 
ever permissible, and popular guides provided. We 
urge for a general and all round improvement of the 
museum on modern lines of thought, and the officers 
of the various surveys should concentrate their atten- 
tion and energies in making the museum not only of 
pre-war standard but of more educative value to the 
people of free India. 


SCIENCE CLUB 

Tint Seventh Annual General meeting of the 
Club was held on Sunday, the 28th September last, 
at 35, Ballygutij Circulnr Road, Calcutta, Dr M. U. 
Ahmed presiding. 

Addressing the gathering of scientists, (in 
Bengali) Dr P. C. Ghosh, Chief Minister, Govern- 
ment of West Bengal, as the Chief Guest on the occa- 
sion, said that the scientists from now onwards must 
serve for the real benefit of the masses in the country; 
they must propigate their researches in Bengali so 
that the people of the province may know what the 
scientists were doing for their welfare. Stressing the 
need of imparting education through the help of 
mother tongue, Dr Ghosh said that the system of 
education which help*; to educate a few, leaving the 
majority in darkness, cannot continue any longer. 
The Government of West Bengal is determined to 
help educating the people in Bengali and remove 
illiteracy within the next ten years. The scientists 
in their turn have to write text books in Bengali upto 
the M.Sc. standard in two years’ time. If Japan could 
write scientific literature in the Japanese language, 
he could see no reason why this cannot be done with 
Bengali. • 

Continuing Dr Ghosh further stressed the need of 
technical education. India is importing annually dyes 
and medicines worth ten and five crores of rupees 
respectively. If these could be manufactured in India 
we could save b lot of money. He impressed upon 
the audience that it is a mistake to believe that the 
follbwers of Gandhism are against large-scale indus-a 
try. On the contrary, they prefer such industry; if 
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it U ulTfised for the welfare <>( t}ic arul not 

for the 4gk|ilotUti<>f) of labour. We have yet to <U[>e«d 
for the Mii»piy «>f machineries needed for a doth mill 
and other essential ajqmrutti* from l*. K., or t 'vA. 
We mtitl U? able to manufacture these in om own 
count! y ami unless we ran do **«», wve will not b*. able 
to stand in competition with other countries. 

I>r flliosh further ex presses 1 the opinion that it 
is worthwhile* u* invite eminent foreign scientist * for 
training the scientific talent in our country and he 
deplored the practice of sending out young m holars 
to foreign countries for training. It would he far 
mote profitable and practical to appoint foreign 
scientists of unquestionable merit, at a very high 
emolument and tW mistake committed in the past 
of ap|M)mtiug third rate foreign scientists at a leaser 
salary will not be repeated hereafter. 

The following were elected office-bearers foi the 
year 1047-48; /Vcwticitf : l*rol\ S. K Chakravui ty ; 
(*u c-/Vi*wdt «/i , Dr K k Sen and Mr S, P Sen ; 
Tfvasum . Dr S. M Sircar; .SVnrldMM * Mi S. 
Mukheiji and Mr S K Culm. 

lOl'KNAL Ob THE M lh.\< 1C ( U II 

Wk i\r<: in receipt of the first issue of a qmntrrly 
journal being the mouthpiece of ‘The Science Club’, 
established m 1940 bv young scientific wotkers, 
employed in C alcutta, in both academic and industrial 
organizations. Tin Club is the meeting ground for 
scientific, wn/ial ami cultural contact amongst the 
Ujemhers. The fact that the club is able to publish 
a journal is an indication of the momentum the club 
has achieved during this short period since its founda- 
tion and at a very critical period in the history «>t the 
country. With the dawn of iuclc|K*mkiue, the 
scientists in the country have to make ’original' 
applications of foregathered knowledge, f«u the 
industry, which will enable us to eliminate foreign 
competition. It with these objects that the club 
through the medium of its own organ, is read> now 
to give their best to the country. We on our part, 
welcome the ap|Hrnrancc of the journal, as we believe 
that the very appearance of it indicate a demand for 
the same. And more the scientific knowledge is pro- 
pagated the better it is for the country. There are 
articles in the journal on post-war supply of drugs 
and medicinal requisites, chemical industiy in India, 
on the problem of our villages and an editorial on 
planning for the future. But their remains much 
room for improvement. Popularization of Science is 
our greatest need and if the journal could turn its 
attention to write science notes in popular language 
and illustrated, it would be doing a great service for 
^the country. The Annual subscription of the jouinnl 
is fixed at Rs. 7/8/. and copies may be had from 


the Secretary, Science Club, 22, Kamesh Mittc-r Road, 
Calcutta. 

NOBEL PRIZE IN MEDICINE AND PHYSIOLOGY 

« 

Dr, Carl F. Cori and bis wife Dr Gerty Cori 
have been awarded half ol the Nobel Prize in Physio- 
logy and Medicine for 1947. Dr Corti is Professor of 
Pharmacy and biochemistry, Washington University 
where his wife is an Associate Professor. They are 
both fifty years old and they met and married in 
1920, while students at Prague University. 

The Coris have carried out researches on carbo- 
hydrate metabolism and enzymes of animal tissue and 
determined the way in which sugar was drawn from 
the liver and utilized by the body. 

The Coris arc the third man-wife team iu history 
to win a Nobel prize. In 1903, Pierre Curie and 
Marie Curie won half of the prize iu Physics and in 
1935, 1*. Joliet and I. Curic-Joliot won the full prize 
in Chemistry. 

I)r Hernardo A. Houssay, of lUicnos Aires, who 
has been awarded the other half for 1947, is a physio- 
logist and is noted for his research on internal secre- 
tions, including thyroid glands and diabetes. 

ANNOUNCEMENTS 

Prof. M. N. Saha, President, Council of Post- 
graduate Teaching in Science, Calcutta University, 
left for Paris on November 3, last to attend an Inter- 
national Conference on Atomic Research to be held 
(in memory of the twelfth anniversary of the death 
of land Rutherford) under the presidency of Prof . 
A. Einstein, at the invitation of the Academy of 
Sciences, Paris. Prof. Saha will also visit other Kuro- 
pean countries on behalf of the Government of India 
with a view to get acquainted with the progress of 
atomic research in Kurope. He is expected back by 
the first week of December next. 

I)r M. S. Krishnan, Superintending Geologist, 
Geological Survey of India returned to India on 
October 31, last after studying the science of radio- 
active minerals in Canada and the U. S. A.* A new 
section to investigate radio mineralogy will shortly 
lie established as a separate unit of the G.S.I. in con- 
nection with the programme of atomic research in 
India. 

Sir John Rcsski., Chairman of Executive Com-* 
mittec, Empire Journal of Experimental Agriculture, 
Campsfield Wood, Wixxlstock, Oxfordshire, U. K., 
invites agricultural research workers and officers con- 
cerned with developments to submit papers dealing 
with their work for publication in the journal stated 
above. Research papers and summaries of results 
final or interim dealing with experiments in the field. 
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»uil problems, irrigation, meteorology, economics and 
education, as related to agriculture, diseases and pests 
of plants and animals ; crop production and agricul- 
tural botany etc. are welcome. We draw the atten- 
tion of our agricultural research workers and officers 
concerned with research and development in agricul- 
ture to avail of this opportunity and have their works 
known to workers in other countries. 

Hr S. C. Sirkar, D.Se., Lecturer in Physics, 
Calcutta University is appointed Professor of Physics, 
Indian Association for the Cultivation of Science, 
Calcutta. A distinguished Physicist with long experi- 
ence of research, Dr Sirkar, will carry on researches 
111 Optics, including Raman Effect, at the Association. 
l.)r S. R. Palit, D.Sc., is appointed Professor of 
Chemistry, Indian Association for the Cultivation of 
Science. Dr Palit is to organize and promote research 
work on High Polymers at the Association. Dr Palit 
was recently elected Fellow of the Royal Institute of 


Chemistry of Great Britain and Ireland on the merit 
of his published researches. 

Dr K. Banerji. Mahendralal Sircar Professor of 
Physics, I. A. C. S. left for U. S. A. for advanced 
studies and is expected to return in January next. 
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Tint article entitled 'Aerial Prospecting of 
Mineral Resources' published in the October ’47 
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for which we convey our thanks to the Editor, 
Science et Vic. • 

ERRATUM 

In October, 1947 issue p. 154, first column, line 
last but one, read Lecturer for Reader. 
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An Approach to Social Medicine Bv Kershaw, J. 

1). Bailliere, Tindall & Cox. Pp. 329 l x. 

Price 15\/z. 

An welcome recent trend amongst scientific 
writers is to consider all problems relating to human 
welfare in a setting of social milieu. The book under 
review typifies that trend in a new field, viz., 
medicine, v Traditional study of medicine concerns 
itself with the bisk of curing detectable diseases by 
specific procedures in the individuals who are tacitly 
assumed to be more or less independent, self-sufficient 
units in the society. In contrast to that, social 
medicine takes into consideration environmental 
influences which contribute to the prevention or 
furtherance of diseases in the society. Society is not 
merely an aggregate of individuals but a living 
organism of which the individuals are integral parts. 
It will be wrong to think, according to this point of 
• view, that no individual can be ill in isolation. No 
study of prophylactic or curative methods of human 
diseases will be complete without an understanding 
of the dose* relation of the environment created by 
the society to physical and mental health. Dr 
Kershaw’s book is an admirable attempt to give that 
understanding to the physician and the layman alike. 
His conclusions are bold and stimulating, but they 
are not, as he himself says, finally decisive. His 


manner of presenting facts and arguments, however, 
has the commendable feature of inspiring readers to 
think ^of the various questions raised by him. Thus 
the co-operation of the readers is enlisted for carrying 
forward the search for correct solutions beyond the 
pages of the book. 

The first part of the book discusses the structure 
and the function of the society, and traces the sources 
of social disorders and disharmonies. His thesis is 
that the environment in which the individual lives is 
produced and determined by the society. Faults in 
the structure and function of the society may create 
unfavourable environment which in turn may pro- 
duce ill-health. The seeds of conflict between social 
standards and biological needs are implicit in the 
social organization. If the individual is required to 
rigidly adjust himself to certain patterns of behaviour 
demanded by the society the consequent risk of 
physical and psychological injury is hard*to avoid. 
The present-day economic system and the form of 
Government also cause discord, making adjustment 
of functional activity to current need very difficult. 

In the second part of the book the author deals 
mainly with two problems. (*) Integration of medi- 
cine with human life, and (ii) the social problems of 
health. Health as defined by the author does no? 
mean merely absence of illness but a state of optimum 
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functional efficiency. Disease are to be regarded as 
something 'which interferes with' the sufferer's 
practice of living. Curing a patient means the 
restoration of his ftill functional efficiency in the 
society. To ensure individual health, social health 
has to he first safeguarded. This can be done only 
by paying adequate attention to the problems of f««>d, 
housing, education, -.ex and the like. What is needed 
is well thought out social planning with respect to 
every human problem, medicine not excepting. 
Social changes in the ordinary course come slowly. 
The last war, however, has accelerated the rate of 
such changes so that to-day the idea of social plann- 
ing in different fields is more readily acceptable t<> us 
than before. 

Dr Kershaw presents the problems of health and 
disease in a new perspective and sets a new task 
before the modern render* who are to-day better 
equipjK'd for successfully coping with it, They will 
reail this book with interest and profit 

.S'. H 


The Untied Nation* : A Guide to the New World 
Organixation Hv Louis Dolivct. I*p. 144 (in- 
cluding appendices). Phoenix House (London), 
1946. 

Tills is a very helpful handbook, especially for 
those who are interested in the details of the Tinted 
Nations administration. A large part of the book 
consist of the Ap|>cndices containing (a) the Charter, 
( h ) the Statute of the International Court of Justice, 
and (c) Delegations from different countries, the 
names and addresses of the staff of the C . N. Organi- 
zation, etc., much of the last section is liable to 
become out of dafe. The introductory chapters deal 
with the different branches of the Organization 
lucidly and are illustrated by three charts. Brevity 
naturally docs not allow any scope for learned excur- 
sions into history bn law ; bat one can endorse the 
prefatory remarks by the Secretary-General of the 
United Nations, M. Trygve Lie, that this handbook 
“presents a highly interesting and understanding 
view of the organization ns it now exists.” On con- 
troversial issues like the ttse of the veto, the sanctions 
behind decisions, etc,, the notes arc fair. 

. B. N. ii. 


Writer* of Today — Edited by Denis Val Baker. 

Pp. 169. Sidgwick & Jackson. Price 8s. 6 d. net. 

A symposium on contemporary writers to which 
some of the ablest critics of today contribute canqot 
fail to provide a few hours of pleasant and animated 
rending, and ,we strongly recommend to those who 


are interested in writers like Aldous Huxley, J. B. 
Priestley, Dorothy Sayers, T. S. Eliot and others of 
the modern age to refresh themselves over this ex- 
cellent collection of essays edited by Mr Denis Baker. 
Many of these writers, e.g., Iluxley, Graham Greene, 
express in their works the disintegration, if not of 
Western civilization, at least of the fundamental 
values which the {teople of the West had prized, and 
some at least like Huxley had turned to the more 
mature wisdom of the East, but while alive to the 
former with perfect candour to this latter aspect none 
of the critics seem* to be sufficiently alive. To refer 
to Huxley’s pacifism or his plea for detachment 
without a consideration of the eastern attitude 
towards such tilings, or to discuss Eliot's reactions 
to the eternal problems of sin and death without any 
suspicion of his indebtedness to the Indian views on 
these, seems to us who cannot fail to be incessantly 
aware of this, to be somewhat inadequate. Of course 
such limitations are bound to exist in writers whose 
want of acquaintance with the sources of eastern 
wisdom is very great. On the other hand, writers 
like Priestley, Dorothy Sayers, Edith Sitwell, who are 
unaffected by these basic elements of life receive a 
more satisfactory treatment. Altogether the sympo- 
sium has pleased us by the unfailing zest with whiefi 
each critic reviews his author, and everywhere un- 
expected points are brought to light and illustrated 
by exact references to texts that finalise passing 
impressions. 

D. G. 


Atomic Theory for Student* of Metallurgy -By Wil- 
liam Hume-Rothery, The Institute of Metals, 
(Monograph and Report Series, No. 3), 1946. 
Demy H vo., Pp. viii + 286. Price 7s. 6d. 

The book is written with the qbject ^>f helping 
students who are interested in recent theoretical work 
on the structure and properties of metals but who 
owing to the lack of detailed mathematical knowledge 
are unable to appreciate the underlying principles. 
Though so written the book will be found very help- 
ful to the honours and to the post-graduate students 
of physics who want to have a survey of the success- 
ful applications of wave mechanics in the many fields 
besides spectroscopy. 

The book is divided into six parts, there being 
altogether thirty chapters. Part I explains in a clear 
and lucid way without any sacrifice of accuracy the 
physical principles underlying wave mechanics. The 
reader is introduced step by step to the tMvave and 
its interpretation, and the Schrddinger equation start- 
ing from the Bohr model of hydrogen atom and dual 
aspects of matter and radiation. This part could have 
been more appropriately called wave mechanics with* 
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out mathematics instead of “The General Back* 
ground’* as it has been done. . 

In Part II the structure of the free atom is con- 
sidered and Paul’s principle explained. A number 
of cleverly drawn diagrams explain the electron 
density distributions of the S-, p- and the d-states, 
which prepare the student to understand the nature 
of directed valency (Chap. XVIII) and also impress 
him vividly by illustrating one of the earliest and the 
most fundamental achievements of wave mechanics. 

From free atoms one passes on to assemblies of 
atoms in Part III. The author starts by explaining 
how by soft X-ray spectroscopy “the physicist is 
beginning to explore the energy characteristics of 
electrons in solid crystals, just as the earlier speetro- 
• 4 -opy investigated the energy characteristics of free 
atoms.” The various types of interatomic forces — 
Van der Walls force, the co-valent bonding (exchange 
torce), the metallic linkage (resonance bonding) and 
the ionic or polar bond are explained and the reader 
i-. introduced to the structure of alloys — the solid 
"t >hitions. 

In Parts IV, V and VI the problem of the motion 
of electron in a metallic crystal is discussed. Part IV 


deals with the free electron theory or the “electron 
box” model of metal. This is followed by the 
Brillouin-zone theory of metals. The behaviour of 
an assembly of electrons moving in the periodic fields 
of crystal structure is first explained after Bloch and 
a simple exposition of the theory is theu given. 
This is utilized for explaining the problem of electri- 
cal conductivity and the division of the substances 
into insulators, semi-conductors and electronic con- 
ductors. 

Part VI, the last part, on Electrons, Atoms, 
Metals aud Alloys is perhaps of the greatest interest 
to the student of metallurgy. It deals with the 
alkali metals, with copper, silver,* and gold, with 
some metals of higher valency and is followed by 
the elements of the first long period and ends with 
a discussion on the magnetic properties. 

Dr Hume-Rotliery is a well known authority on 
metallurgical chemistry. The Institute of Metals 
lias rendered a real service to the serious student of 
metallurgy by inducing him to prepare this mono- 
graph. 

N. ( 


LETTERS TO THE EDITOR 

[7'/ir Editors are not responsible for the views expressed in the letters.] 


PHOTOPERIODIC EFFECT ON SESAMUM 1NUICVM 

LINN 

f 

Sesamum (5. indie urn Linn) is one of the most 
important and ancient crop of India largely culti- 
vated for the oil from seeds. About one-fourth of 
the world’s crop is produced here. 30 types of 
Sesamum are cultivated in India both in rabi and 
kharif season. 

In course of our studies on the photoperiodic 
effects on some of the crop plants of India, a preli- 
minary experiment was undertaken in this laboratory 
•in Sesamura and the results are reported here. Seeds 
of a late maturing Indian sesamum I.P. 29, were 
'■•own in earthenware pots on 1-6-1944. There were 
4 plants in each pot and 5 pots per treatment. One 
of the set was exposed to short photoperiod of 10 
hours from germination and the other set was allowed 
to grow in normal light period, which gradually in- 
creased from 13 hours 10 min. to 13 hours 28 min. 
and then gradually decreased to 12 hours 34 min. at 


the time of flowering. The plants receiving short 
photoperiod were removed to a dark room in the 
afternoon after they received 10 hours light from the 
morning and brought back to the .field after dusk. 
As the plants developed, the time of initiation of 
buds was taken as the onset of reproductive phase, 
which was noted as the time of budding and the time 
of opening of the first flower as the time of flowering. 
When the majority of plants in a set were flowering 
the heights were recorded. The result as mean values 
of 20 plants per treatment are tabulated below: 


•Treatment 

Time of 
bud initia- 
tion 

(in days) 

Time of 
flower 
initiation 
(in days) 

f Height in 
cm. at 
flowering 
time 

Normal light (13 hr*. 
28 min.— 12 hrs, 34 
mid.) .... 

10 hrs. light ftfi od ... 

68 1 

202 

910 

431 

3 

121-8 

802 
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Rhind' found that the Burmese sesamum is a 
short day plant flowering earlier tn short photo- 
period. It in seen that like Burmese sesanmni, I I’. 29 
also flowers earlier when exposed to short photo- 
period, the ear li ness in this. experiment being about 
4 2 days in budding ami 48 days in flowering, the 
vegetative period having t>een reduced to half oi the 
control plants. The plants growing in short photo- 
j«:rio<l were also less vigorous ; those grown in normal 
light had longer and thicker stem with larger numher 
of blanches. Short photoperiod thus induced early 
flowering with lesser vegetative growth in xtsamiiiil. 

J C Sk.n Grit a 
\ I g A I » KtIM.VK SKN 

Botanical Laboratory . 

Presidency College, 

Calcutta, 10 8-1047. 

' Kluitri, I*., Ini i. Jour A x , Sc.. ?«l, l!U5 


IHF PUOTKOI.YIIC FN/YME Of I f IE I.A'IFX OF 
urns canua unn 

Tins anthelmmtK' action of the latex of certain 
lig trees has been known to the natives of America 
since a long time.' ' By digesting .Ivrarb lumbri- 
( <>ui,H m a solution ot the active principle, Robbins* 
traced the anthelmintic action to the presence of a 
strong proteolytic eti/.yme. Walti' claims to have 
crystallised this principle by a comparatively simple 
ptoeedurc. Greenberg ami Wintiiek* have studied 
some aspects of the activation phenomenon of this 
enzyme. 

In a preliminary communication 1 , we recited 
that the milk coagulating enzyme of the latex ot the 
edible lig tree could be obtained in a highly active 
form Bum the latex filtrate by solvent precipitation 
or saltiug out or freezing followed l>v quick diving 
under vacuum. The preparation was quite useful as 
tm active junket rennet. It also formed a cheese curd 
of quality comparable to that prepared with annual 
rennet. After the ripening period, however, it was 
observed that the cheese from the former had a 
slightly bitter taste which could not lie traced to the 
presence of any bitter principle present in the enzyme 
itself. Although a certain amount of proteolysis is 
helpful jn giving the final cheese its characteristic 
taste and flavour, an excess is considered to be 
undesirable because it gives rise to hydrolysis pro- 
ducts which impart a bitter taste and flavour to the 
cheese. Taste and flavour being of very great practi- 
cal importance in the usefulness <jf the vegetable 
rennet, we were led to study the protease component 
in detail. 

If the rennet preparation is dissolved in phos- 
phate buffer, at f>H 7 and stored at 27°C for 30 hours, 


the milk-coagulating activity was reduced to the 
extent of 45 j>er cent. When the reaction was ad- 
justed to pH 4 '5, nearly 52 per cent of the protease 
activity was destroyed, while the milk-coagulating 
activity remained unimpaired. In routine cheese 
making practice, it was found to be useful to reduce 
the proteolytic activity by adopting the above pro- 
cedure. 

The pH activity curves of the protease when 
acting on casein, edextin, egg albumin and haemo- 
globin showed no definite maxima for most of the 
native proteins, whereas, in urea solution, the sub- 
strates gave well defined maxima at pH 7 to 7'5. 
The optimum temperature was 60 to 65°C. 

This kinetics of protein digestion by the enzyme 
indicated that the digestion of casein in aqueous 
medium follows no order consistently, whereas, the 
digestion of urea-denatured protein is a second order 
reaction. Evaluation of the nature of enzyinc- 
subs'rate intermediary complexes indicates that one 
molecule of enzyme combines with one molecule of 
casein and there is an apparent inhibition produced 
by the enzyme-substrate comjiound. Inhibition of 
activity by reaction products was in conformity with 
Schulz** law. The kinetics of heat inactivation indi- 
cated that the reaction was of a second order at 
60-66°, and at 70°. The critical thermal increments 
were found to be of the same order as that reported 
for protein denaturatiou. 

The effect of a variety of substances like cysteine, 
glutathione, ascorbic acid, IICX, II 3 S, ferrocyanulo, 
phenylhydrazine, iodine, iodoaeetie acid, maleic 
acid, H 2 0 3 , and salts of mercury, copper and silver, 
etc., on the enzyme has been studied and has yielded 
interesting results relating to the nature of the 
enzyme. The enzyme does not clot titrated ox- 
blood plasma and, in this behaviour, it resembles 
asclepain isolated by Winnick and Greenberg*. The 
ileuaturation, diffusion and ultra-filtration studies 
show that the enzyme preparation is a mixture of 
proteins. 

Apart from its action on real proteins like luemo- 
globin, casein, edestin, fibrin and albumin, the 
enzyme is also found to act on gelatin, peptones and 
synthetic substrates like lnppurylamidc. Attempts 
at purification of the enzyme by well known adsorp- 
tion techniques have shown that the enzyme is com- 
pletely adsorbahle at />H 6'5 on animal charcoal and 
partly on kaolin. . 

C. R. Krishnamurti 

V. St'BRAHMAN’VAN 

Department of Biochemistry, 

Indian Institute of Science, 

Bangatore, 11-8-1947. 

• Faust, B C. and Thomen, L. F., Froc. Soc. Efip. Biol, 
& Med., 47, 485, 1941. P7 
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ON THE MODE OF ACTIVITY OF "PALUDRINE" 

The recent investigations leading to the synthesis 
of p-chloro-phenyl-wo-propyl biguanidc-Taludriuc’ 
base, (I) by Curd and Rose 1 has revealed the anti- 
malarial activity in a new class of compounds. The 
observations of Hawking* tend to show that the anti- 
malarial activity of this compound is most probably 
due to some other active compound formed in vivo. 
This has opened up a new field of investigation and 
icscarch. Being a higunnidc, the antimalarial 
paludrine should exist in various tautomeric forms 
icj. Hughes ' 1 and Pauling*) ; it would be a matter of 
further investigation (<•/., Bnsu*) to see whether any 
particular form of the biguanide is responsible for 
its chemotherapeutic action. 

It may be noted, however, that a biguanide 
molecule has a tendency to form a chelate ring and 
i cudilv forms metallic complex of a structure akin 
to porphyrin ring system. Curd and Rose* have 
suggested that it is this characteristic that might be 
connected with antimalarial action of ‘paludrine’. It 
may be here added that the formation of such chelate 
ting with metallic atom might remove the element 
from the phase in which it is present in the system. 
It is now known that for the growth of various 
micro-organisms presence of certain mineral salts are 
necessary. If the malarial parasites require some 
trace elements for their metabolism, then the forma- 
tion of the above type of chelate metallic derivative 
might deprive the parasites of their mineral require- 
ments ( cf Albert 1 ). Under these circumstances the 
two substituents-chloro-phcnyl and iso-propyl at the 
nitrogen atoms ( 1 ) and (5) respectively in the 
biguanide (I), may play a considerable role in the 
formation of the chelate and subsequent imparlatiou 
•of a physiological characteristic to the compound in 
vivo. As a matter of fact it has been already estab- 
lished that introduction of the iso-propyl group 
enhances the antimalarial activity in the chloro- 
phenyl-biguauide. Curd and Rose* themselves have 
suggested that paludrine forms a copper complex of 
the structure (II) where the two substituents are 
symmetrkaUy placed in the , chelate ring. But 


according to the investigations that have been 
extensively carried out by Ray and Ilia collaborators*, 
the above type of complex should be represented by 
the structure (III), where co-ordination with the 
metal atom has occurred at N ( 1 ) and co-valence at 
N (4). The electro-chemical nature of the substi- 
tuents at the teeminal Nitrogen atoms might alter 
the resonance of the biguanide molecule, exert an in- 
fluence in the formation of the chelate ring with trace 
elements like iron, copper, cobalt, zinc, and thereby, 
more readily deprive the malarial parasites of their 
metallic nutritive requirements. 

CI.CftH 4 .NU -C -Nil - C - Nil -CH : Me, 

It II . 

( 1 ) N H (A) Nil t&) 

(2) (4) 

(I) 


II N 

/ \ 

Me, iCII.NH.C C.NH.C,.»«.C1 

II 

N 

\ / 

Cu 

/ \ 

N NH 


hKi 


Cl.CftII,.lIN 


II II 

,C C.NII.CH :Mc- 

\ / 

NH 

(II) 


NH 

/ \ 

Me, :CH.NH.C C:NIi 

II I 

N NH.C,H,.C1 

\ / 

Cu 

/ \ 

C1.C,H 4 .HN n 

I II 

IIN :C C.NH.CII :Me a 

\ / 

NH 

(HI) 


On the above hypothesis, it would be of con- 
siderable interest to study the nutritional” require- 
ment of the various malarial parasites for the trace 
elements as well as to investigate the influence of 
substituents other than halogen in the phenyl bigua- 
nide molecule.. Work in the former direction is 
being contemplated and in the meantime various 
p-sulphonamido phenyl biguanides (IV) are being 
prepared for antimalarial study by reacting .4* 



•306 


SCIENCE AND CULTURE 


Vol. 18 , No. 5 


milphdtiantidc derivative (sulphanilaroide, sulpha- 
thiazote, stilphadiazme) that is abo known to exert 
an antimalarial activity, with dicyandiamide com- 
pound. The reaction may tie represented as 
follows : 


R.NH.SOjsCeH.N'H, - CV.NH C( : Ml) NHR' 
\11 SO.C.Ii.NH - C Nil C NHR' 

Nil NH 

(IV) 


where K II. thiazolc, pyrimidine ring, and R' r ~H, 
and alkyl chain. 


II. I*. Bash 


Hen k.'i) Immunity Research Laboratory, 

Calcutta, 2H H-HM7. 

1 Curd, I*. It. S. and Hose, lv 1, , Join. < Item. Sot , p 729, 
1910 

* Hawking, V , \aluir, /JO. «(H(, 1947. 

* lliiglir"*, I' W., Jour, .finer ( hem. Sor., «2. I2?>H, I' HO 

* l‘,mtiiiy, b . ‘ liif Nature of tli" Clifinicat Itoiid", Cornett 

thmerMtv, p 21.1, 1944. 

* ll.lMI, C f., SUHNCfc INI* C|il,TC#«, II. 42, 1 917 
•Curd, |\ If S and Ho a*, C. L. Nature, /.VS. 7H7. I 'MO. 

’ All-ett. V, el al. IHU lour. Exp Path.. 2H. «9, 1947. 

* Uav, I* , tl til, /our. hut i hem. Sot., 14, 070, 1917, 15, 

•WO, I'M*. Hi. 029, 1939 


ESTIMATION I ROM AN INCOMPIJEIK SAMPI.K 


Somktimks m an actual survey, enumeration of 
all the n units of the original random sample cannot 
he completed, hut only r units (r<n) arc finally 
enumerated. Such a case may also arise indirectly, 
for example* in a regional or areal sample survey, 
when an estimate is required over a region of area 
A', which is only a part of the original region of area 
.! over which n sample-units (or sample-points) have 
been located at random. The ease becomes simpli- 
fied if we can assume that the chance of am unit 
being finally enumerated is P, independently of the 
other units ; for the areal sampling ease, this is always 
so. with Tf we suppose that the variate 

under enquiry is distributed normally with mean A/, 
and N./>, tf, then the sampling distribution of m, 
the mean of the incomplete sample of si/.e r, will be 
given by 


>J* <*■ -VAT. MJ>. 


few / 




ft distribution symmetrical about M, though not 
normal. (Q—l-P). 


The interval-estimation for M, or the evaluation 
of the fiducial limits of its estimate, can be attempted 
with the help of the above distribution, but the cal- 
culations will be rather cumbrous. An alternative 
method, however, can be devised by an extension 01 
the usual fiducial argument, with which the fiducial 
limits of the estimates for X! can be derived from thy 
usual tables of the statistic ‘I’, with t~ (m ~ M) i/r/ s, 
and d.f.-r - I, where s : is the variance of the in- 
complete sample (i.e., the “sum of squares” divided 
by r- 1). 


Birkndranath Ghosh 


Statistics Department, 
Presidency College, 
Calcutta, 8-9-1947. 


STUDIES IN THE SAN1AEOL SERIES 

Part XI: Stun Hire of fi Santalol and fi Santalrne. 

Simonskn 1 found that diliydro-a-santalyl acetic 
acid (l!) obtained fnun n-snntalol (I) on digesting 
with acetic acid solution of hydrohromic acid fotms 
a hydrobnmio derivative (I la) by rupture of the cyclo- 
propane ring. This hrntnn derivative on reduction 
with sodium and alcohol forms a tetruliydro-santalyl 
acetic acid which is identical with that obtained under 
analogous condition from /2-santalol. Simonsen, keep- 
ing analogy with the decomposition of teresantalic 
acid* assumed that during the formation of liydro- 
bromo derivative from (ID the bond between carbon 
atoms 2 and 6 was ruptured. He therefore suggested 
the formula (III) for tctrahvdrosantalyl acetic acid 
and consequently the structure (IV) for /Lsnntalol. 
It has been shown in part I of thjs scries that with 
aqueous or acetic acid solution of hydrobromie acid 
the cyclopropane ring of a-santalol derivatives like 
tricyclockasantalic acid is ruptured between carbon 
atoms 1:2 or 1:6 so that tctrahvdrosantalyl acetic 
acid should be represented by (V) and not (ill) and 
consequently /'-santalol by the camphene tyjie for- 
mula (VI) and not by the bornyleue tyjie structure 
(IV) as suggest ed by Simonsen. It should be noted 
in this connection that neither bornylene nor any 
other compound having a bornylene ring is known to 
occur in any natural products, whereas camphene is* 
very widely distributed in nature. The camphene 
type of formula (VI) as is nou ! forwarded for /J-santalol 
should therefore be the more probable one. This 
view has been confirmed by degradative experiments 
as well as by synthesis. 

Ruzicka* by ozonisation of ^-santalol and jS-santa- 
lene rich fraction of sandalwood oil obtained products 
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analogous to those obtained by oeonisation of cam- 
phene 4 and bicycloekasantalic add (see part III of 



D*r€Va6i*9 



207 

this series). Pure (?-santalol (b.p. !58°/5 mm. ; 
a5780~ ■-76T ; ifnsaturation value I ’99) isolated by 
us has been thoroughly examined. On ozouisation in 
carbon tetrachloride or acetic acid the following pro- 
ducts were obtained ; caniplienilonyl acetic acid 
(VII), b.p. 148-152°/ 1 nun.; methyl ester !38-139°/5 
mm.; m.p. 76° ; /i-(methyl-nor-campholidyl)-pro- 
pionic acid (VIII), b.p. 180-186°/T mm. ; methyl 
ester b.p. 132°/ T inm., and hydroxy acetone. 
/i-Santalol should therefore be represented by (VI). 
^-Santalcnc which gave similar products should have 
an analogous hydro-carbon structure. 

The author’s thanks are due to Prof. P. C. 
Cuba, D.Sc., F.N.I., for his kind interest during the 
course of this investigation. 

S. C. Bhattacuaryya 

Organic Chemistry Section, 

Dept, of Pure & Applied Chemistry, 

Indian Institute of Science, Bangalore. 

21-9-1946. 

* Siuionsen, J. C S., 309, 1935. 

* H asset Slorra, /. Anter. Chem. Soc.. S3, 1097, 1931. 

* Kiuicka, Helv. ( him. Acta., 18, 356, 1935. 

* Harries, Her., 43, 1432. 


STUDIES IN THE SANTALOL SERIES 

Part XII: Converaion of n-Santalol to ^-SaiUalol and 
o-Santalene to /3-Santalene. 

a-Santalol (I) in gladal acetic acid was saturated 
with gaseous hydrochloric acid forming a dihydro- 
chloro-acetate which has probably the structure (II). 
On hydrolysis with alcoholic potash, the hydrochloro- 
acetate was converted to (III). After purification 
through the strychnine salt of hydrogen phthalate 
(III) showed thfe following properties: b.p. 158°/ 5 
mm. ; d, ao , ’9729; it 0 **, T5117, unsaturation value 
I‘99 ; a5780- -561 . Except .wme variation in the 
value of optical rotation, all other properties were 
identical with those of /3-santaloP. On ozoimation 
(III) furnished products which were identical with 
those obtained from /1-santalal (sec part IV of this 
series). Under ordinary conditions it is very difficult 
to separate /3-santalol from o-santalol, buf by this 
process it is possible to convert the total santalol 
fraction of sandalwood oil to /3-santalol. 

Similarly pure a-santalene, (IV) b.p. 117°/7 
mm.; d K u '91J8 ; «o*% 1’4884; *5460= + 4’6° (see 
part VI of this series) or the usual santalene mixture 
of Sandalwood oit can be converted to /J-aantalene 
(V), b.p. l25°/7 mm.; «d m , 1*4019: ’8931/ 

uhsfcturatfoh value 199 ; 0546* *39 32. Oft ozontsa- 

f m 


6 



5308 


SCIENCE AND CULTURE 


Vol. 13, No.$ 


tion products similar to those obtained from 0-santalol 
were obtained. 
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The author's thanks arc due to I’rof. P, C. 
Onha, D.Sc., F.N f., for his kind interest during the 
course of this investigation. 


8. C. Bhattacharvya 

Organic Chemistry Section. 

Dept, of Pure & Applied Chemistry, 

Indian Institute of Science, Bangalore. 

21-9-1946. 

* Oaha and Bhattneharyya, /. tnd. Chem. Sot., 2 i. 271 , j<m. 


STUDIES IN THE SANTALOL SERIES 

Patl XIII: SjralKwii of n-Santalene A«ld and a New 
Synthesis of a-Santalo), 

Pure a-sanfalene cannot be isolated from the 
santalene fraction of sandatwood oiL Wheu the purity 
jxl the sample readies to about 90 per cent no further 
purification is possible through fractionation. 1 Pure 


o-santalene has now been prepared in an indirect way. 
Pure a-santalol (1), o5460=> + 10 4°, unsaturation 
No. «= 100, is converted with thionyl chloride and 
pyridine to the corresponding chiwide (II), b.p, 
136-138°/5 mm. ; o5460= 7'8. The compound (II) 
on reduction with sodium alcohol is .converted to a- 


Parb XIII 
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santalene (III) purified by distillation over sodium, 
b.p. 114°/5 mm. ; a540O-+4-6; » * # 14884; d 4 *\ 
9118; unsaturation No. = 1 '00. On oxidation with 
permanganate or ozone (III) gives tricycloefehsantalic 
acid, thus establishing its constitution. A direct 
synthesis of (III) has been, performed as follows. 
Magnesium isopropyl iodide reacts with tricycloe- 
kaaantalol (IV)* producing a secondary alcohol (V), 
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i> !>. 160-!63°/5 mm. which loses a molecule of water 
ai 250-300°, in presence of traces of kieselgur or 
alumina forming (III). The Grignard compound of 
tncycloekasantalyl bromide (VI) reacts with acetone 
forming a tertiary alcohol (VII), b.p. 150-l55°/5 
nun., which easily loses a molecule of water at 200° 
Riving (III). Tricycloekasantalol (IV) reacts also 
with zinc and a-hromo-methyl propionate to form the 
Imlroxy ester (VIII)? b.p. 165-170°/ 1 mm. ; the free 
a, ul easily loses a molecule of water on heating giving 
j-smtalic acid (IX), b.p. 171-173°/ 1 mm. 

The Grignard comfKrand of (VI) reacts prefe- 
n n ti ally with the keto group of Aeetoxy acetone 
funning (X), b.p. 178-183°/1 mtn., which loses a 
•i.i'lecule of water at 200° forming <i-santalyl acetate 
;\l>, b.p. !50-155°/5 mm. from which a-santalol is 
•’lituined by hydrolysis, b.p. 148°/5 mm. ; «i, a0 , 

1 Si >29 ; if 4 l °, 9780 ; stvchniue salt of hydrogen 
,>lithalate, m.p. 147°. 

The author's thanks are due to Prof. P. *C. 
Oulia, D.Sc., F.N.I., for his kind interest during the 
K>nrw of this investigation. 

S. C. Bhattacharyva 

' >i ganic Chemistry Section, 

l'ipt. of Pure & Applied Chemistry, 

Indian Institute of Science, Bangalore. 

1 1-9! 946. 


1 '“ha and Bhattacharyya, J. Ind Chen i, 21, 269 

1944. 

* Simonsen, 7. C. $., 313, 1935; Gulia and Bhattacharyva, 
! Ind. Chctn. Soc., 21, 281, 1944. 


STUDIES IN THE SANTALOL SERIES 


Part XIV : Syntheais of /?-Santalol and /9-Santalic Acid. 

Methyl ester of bicycloekasantalic acid (I) on 
reduction *with alcohol and sodium formed bicycloe- 
ka>antalol (II), b.p. 132°/9 mm. The Grignard com- 
1 ound of the bromide (III), reacted preferentially 
v ith the ketogroup of aeetoxy acetone forming the 
te'tiary alcoholic ester (IV), b.p. 188-192°/ 1 m.m., 
"liich is dehydrated with acetic anhydride or by 
Inciting at 200° in presence of traces of alumina or 
ti^elgur to form /i-santalyl acetate (V), b.p. 158- 
lb2°/5 m.m. (V) on hydrolysis furnishes /J-santalol 
( ^ I) which call be purified through its hydrogen 
Phtlialate, b.p. 158°/5 mm. ; 9728 ; « D * # , 

15119^ unsaturation value I'99 ; a5780«= -72'2°. 
^'ry chine salt of hydrogen phthalate, m.p. 133°. 

. Bicycloekasantalol (VTI), b.p. 117-1 10°/ 10 mm., 
treatment with sine and o-bromomethyl propionate 


forms the .alcoholic ester (VIII), b.p. I75-180®/1 mm. 
T^ie free acid easily loses a molecule of water forming 
/i-santalic acid (IX) ; b.p. 181°/ 1 mm. ; 8MSI '»« 
unsaturation value 2'00. 
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The author’s thanks are due to Prof. P. C. 
Gulia, D.Sc., F.N.I., for his kind interest during the 
course of this investigation. 


S. C. Bhattacharyva 

Organic Chemistry Section, 

Dept, of Pure & Applied Chemistry, 

Indian Institute of Science, Bangalore. 

21-9-1946. 


ON THE CATHODO-LUMINESCENCE SPECTRA OF 
INDIAN FLUORITES CONTAINING RARE-EARTHS 

SiAcb Urbain’s 1 researches on the cathodo- 
luminescence spectra of artificial mixtures and natural 
minerals containing rare-earths, investigations were 
carried out by Tafiaka*. Wick*, Nichols and Howes 4 , 
Yoshimura 5 and others. It was ascertained that rare- 
eartha in quantities too small for detection by chemi- 
cal analysis were effective as activators for lumine- 
scence. 
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In the present investigation,- the |*re»enee of 
rare*earth» in different specimens of Indian fluoritjp 
escaped detection by arc spectrograph ic analysis 
carried out at 10 amps. 220 volts with K, quart/ sj>ec- 
trograph. An attempt was made to determine the rare- 
earths in fluorites which were effective as activators 
tor cathodo-lumincscence. The method of excitation 
for the specimens was by cathode rays, obtained in a 
tube NjK'Cialty designed according to l-’rbaiii The 
vacuum in the tube was maintained by one stage 
mercury pump, run by a Ccnco oil pump. The best 
condition (or excitation of the specimens was at 


with a quartz window. A Cu-arc spectrum was used 
as a reference wave length scale. The time of ex- 
posure for photographing the luminescence spectra 
in both spectrographs was 10 minutes, Barnet 
Panchromatic Plates being used. The identification 
of the line-like bands in the spectra of different speci- 
mens observed under a ‘Comparator’ of nearly 10- 
times magnification was carried out referring to 
Crbain’s data for the different System of rare-earth 
oxide in calcium oxide (R a O,-CaO). • 

Our best thanks are due to Dr A. K. Dey of the 
Geological Survey of India, to I)r II. K. Mitra of the 


TABLE 

K AKK-tlWTlI'l (II.STUNKU AS ACTIVATORa l.N f HK SI*M IMKNS OK INDUS KU'OKITkN 


No. of 
Ajwcimcn 


I.oi.-dlity 


Colour of specimen 


Colour of iiitluxln- 
luminescence 


Kare-eartHs roniaineil 
as activators. • 


*« 25 l 

*tW58# 

t « 


t 


2 

3 

4 

5 


Nntidgtmn mid Kh.iiragarh i Violet am) grtrvit. 

States, K8.A. j 

Malhan, Jubbtilporr, C.P ! White. 


Nnndg;ioti, C r 


i Itantnr State, Jibopalptu- 

t nnin. 

i J tijmr Slate, kajj-utimu 
! v hitral 


j I)« c j> v inlet 

; Gri on. 

V inlet. 

Green 


Deep violet, blue lingo. . Sin. Dy, Tb. 

Orange-yellow. i No rare earths, Mn a a acli- 

j valor. 

White, light orange ;el*jSni, Dy, Pr. 
low tinge. 

Violet, yellow tinge. Sin, Dy, Tb, Ur, Chi. 

White, yellow tinge. jSm, Dy, Tb, Ur, Nd, GJ 


Violet, orange lingo. 


Stn . (Pr) D\, Hr, Tb, Nd, 
I G< 1 . 


White, light green tinge. White, blue violet tinge. Sin, Dy, Tb, Hr, Gd. 


•Specimen from G. S l. t Specimen from T 1 S. Vo- 


4000 volts, the current in the tube being kept at 3 5 
amps. The intensity of luminescence exhibited by 
the natural fluorites was generally weak. In order 
to increase the luminescence chemical treatment of 
the fluorite was necessary. 'Hie fluorites were con- 
verted into sulfates, then precipitated as carbonates 
and ignited to oxides at 1000°C in a muffle furnace. 
The rarc-earths with CaO as the base exhibited so 
bright a luminescence that an exposure of 5-10 
minutes was quite sufficient for taking a spectrogram. 

For the study of the visible spectra a Direct 
Vision spectrograph with au arrangement for photo- 
graphing a graduated scale was used. A Fuess Quartz 
spectrograph was used for the ultra-violet region and 
the sample holder in the cathode-ray tube was fitted 


Tata Iron and Steel Co., for kindly supplying the 
specimens of fluorites and to the Director, C.S.I.R., 
for the grant-in-aid. 

B. Mukiikrjek 
P. B. Sarkar 

University College of Science and Technology, 

92, Upper Circular Road, 

Calcutta, 7-10-1947. 

1 O. Grimm, Ann . chim PHys. (8),/£. 222, 1909. 

• T. Tanaka, J. opt. Soc . Am., $, 501, 1924. 

4 P. G. Wick., Phys. Rev. (2), 24 , 272, 1924. 

4 It. Iy. Nichols and 11. L. Howes, /. opt. Soc. Am.. U. 
573, 1926. 

4 J. Yoshimnra, Sc. Pap. f, P. c. R.. 23, 224, 1933. 
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Apply, Federal Public Service Commission, Simla before 15th November, 1947. 
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Indian Science News Association 

PROCEEDINGS OF THE TWELFTH ANNUAL MEETING 


The Twelfth Annual General Meeting of the 
Indian Science News Association was held on 
October 6, 1947, at 4 P.M. in the hall of the Applied 
Chemistry Department at the University College of 
Science, Calcutta. 

In the absence of Mr D. N. Wadia, President of 
the Association, Prof. S. K. Mitra, Vice-President, 
was in the Chair. 

The Annual Rejiort of the last year (1945-461 
were read and confirmed. 

9 

The Council of the Indian Science News Associa- 
tion have much pleasure in submitting this, the 
Twelfth Annual Report and the Statement of 
Accounts for the period July 1, 1946 to June 30, 
1947. 

Membership and Subscribers 

During the year 1946-47, there was a decrease in 
one lifcmember in the death of Mr M. N. Bancrjee, 
making the total 1 1 1 and the number of ordinary 
members was 45, as against 57 of the previous year. 

The total number of copies despatched in June, 
1947 was 1531 as compared to 1497 in the same 
month of 1946. The number of subscribers in June 
1947 including the members of the Association was 
1310 as against 1335 of the preceding year. We had 
to strike off 36 subscribers from the list. Of these 
21 discontinued and 15 were defaulters. 

Exchange Journals 

The total number of copies of the journal scut 
out every month in exchange and for review was 63. 
We received in exchange 25 Indian and 18 foreign 
journals. We also received journals of learned 
societies and publications of Government Scientific 
Departments. Several Calcutta newspapers, supply, 
their daily issues in exchange as before as well as 
the well known Madras daily, The ; Hind*. As in 
past years we send the journal regularly to several 
Societies and Institutions on request. 


Adair, Durr Research Fund 

The following scholars engaged in research work 
noted below are enjoying scholnrslups from the above 
fund : 

(1) Mr P. Nandi — Micro-biology (now in 

England), 

(2) Mr Pranbandhn Dutt — Chemistry. 

We are grateful to Messrs. Adair, Dutt & Co. 
Ltd. for financial help in getting a series of articles 
on the riverine systems of India written by one who 
has specialised in the subject 

(For Statement of Accounts. See p. 4 ) ' 

Grants 

Wc are grateful to the authorities of the Uni- 
versity of Calcutta, the Bengal Chemical & Pharma- 
ceutical Works, Ltd., and the Indian Association for 
the Cultivation of .Science for renewing their annual 
grants. The amounts of these grants are as follows : 

Calcutta University ... Rs. 500/- 

Bengal Chemical & Pharmaceuti- 
cal Works Ltd. ... ... „ 500/- 

Indian Association for the Culti- 
vation of Science ... ,, 100/- 

Donations 

During the year the Association was fortunate 
enough to receive the following donations from 
Messrs Adair, Dutt & Co., Ltd., Rockfeller Founda- 
tion and the Government of India, foi* which we 

express our sincerest thanks to them. 

» 

Messrs Adair, Dutt & 

Co., Ltd. ... Rs. 1,500/- 

Rockefeller * Foundation „ 1,000/- Through 

. National 

Government of Lidia ... „ 750/- Instituted 

' Sciences. 
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Our thanks arc also due to the authorities of the 
Calcutta University f or accommodating the office of 
’‘Science and Culture” in the University Science 
College building. 

Conclusion 

It may be profitable now just to have a look 
back over the past twelve years. While politicians 
have fought their battle of freedom from foreign 
domination, "Science and Culture” has not remained 
aloof a silent witness to the awakening. On the 
contrary, it may rightfully claim to have rendered 
pioneering service in trying to discover a common 
purpose in life for The whole of the Indian people, 
discussing ways and means to achieve that purjrose, 
and suggesting measures. 

It was in the' pages of "Science and Culture” 
that the views of responsible thinkers in the country 
were broadcast for the first time for planning on a 
National Scale. Thus one of the achievements of 
"Science and Culture” has been to clarify the future 
objectives of the country — planned development of 
the resources in men and material so that our people 
may live at par with the civilized people in other 
progressive countries. "Science and Culture" has 
told the full story of experiments by Soviet Russia 
in this line, and also of Sweden, a country which is 
politically a monarchy. 

To gain freedom and retain it are two vital but 
distinct phases of collective efforts. "Science and 
Culture” has spared no pains in preaching that the 
only way to attain the full objective is to achieve 
an all round Revolution in our methods of living and 
work. This alone can rernler the Political Revolu- 
tion, which has culminated in Independence, con- 
ducive to our real well-being. 

"Science and Culture" has advocated forced 
march to industrialization, nationalization of power 
and fuel, mullipufpose development of rivers, 
establishment of scientific surveys, research labora- 
tories, training of large personnel in scientific and 
technological work and development of educational 
facilities for all. It has preached unified develop- 
ment of India. 

But this is not all. "Science and Culture” has 
endeavoured all along to uphold and propagate the 
cultural aspect of science, which' is calculated to 
create an atmosphere for the peaceful progress of the 
society. For, one sided and mechanical application 
of science to multiply human comforts and human 
power in technically advanced countries of Europe 
has only led to an insane competition for power and 
pelf with what devastating results it is needless to 
recount here. A due emphasis on the cultural aspect 
of science, *.<*«, on the fundamental ideas and 
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methods of science, can alone serve as a wholesome 
brake and canalize the power derived from the 
application of science into fruitful and constructive 
efforts for the benefit of humanity. Science stands 
for truth, reason and unbiassed judgment, which 
enlighten the human mind and frye it from the 
bondage of blind human prejudices, -human senti- 
ment and humau passions. For these latter, parti- 
cularly when fed by greed for power and gain, often 
run amuck spelling disaster and ruin for the society. 
What more striking and convincing illustration of 
this can be found than in the colossal barbarity and 
staggering savagery displayed by some. of our own 
countrymen today. When human reason is thus 
dethroned by human passions and hitman sentiment, 
man is dragged down to the level of a beasts Propa- 
gation of fundamental ideas and methods of science 
among the masses is calculated to rationalize the 
human mind, and this constitutes, one of the 
principal objects of "Science and Culture”, as 
mentioned before. "Science and Culture" can thus 
reasonably appeal to all our country men, Govern- 
ment and the public, for whatever help and 
encouragement they can extend towards its conti- 
nuance, popularity and progress. 

Handicapped as we are with jioor financial 
resources, our Association has been solely occupied 
till now with only the monthly publication of its 
organ, "Science and Culture". Publication of 
brochures and maintaining a library with the 
journals received in exchange are objectives which 
are near to our heart. Publication of popular articles 
in Bengali for the disseminetion of scientific know- 
ledge among the masses forms also an important item 
in our plan. For the present "Science and Culture" 
will remain the Forum for advanced thinking and 
the mouthpiece of the best minds of the country. 

With the advance of its thirteenth year of exis- 
tence, "Science and Culture" pledges to strive in 
order to outbid its past. Co-operation of all in the 
vanguard of action and of thought can alone ensure 
its future achievements and progress. 

(For Statement of Accounts. See p. 4) 

The following persons were unanimously elected 
officers and members of the council for the year 1st 
July, 1947 to 30th June, 1948. 

President . — Mr M. M. Sur. 

Vice-Presidents . — Dr S. C. Law, Dr D. M. Bose, 
Prof. M. N. Saha, Dr W. D. West, Sir S. S. Bhat- 
nagar, and Prof. S. K. Mitra. 

Treasurer.—- Prof. P. C. Mitter, 

Secretaries. — Prof. P. Ray and Prof. B. C. Guha. 

Members. — Prof. S. P. Agharkar, Dr B. Ahmad, 
Mr H. P. Bhanmik, Mr S. N. Sen, Dr K. Biswas, 
Mr N. R. Sarker, Col. Sir R. N. Chopra, Prof. K. 
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p. Chattopadhaya, Dr M. S. Krishnan, Dr J. C. 
Ghosh, Dr D. S. Kothari, Mr B. N. Maitra, Dr S. C.' 
Mitra, Prof. H. K. Mookerjee, Dr J. N. Mukherjee, 
Hon’ble Dr John Mathai, Dr S. L. Hora, and 
Dr A. 0. Ukil. 

The Editorial Board of “Science and Culture” 
lor the next year was constituted with Dr J. C. 
Ghosh, Prof. M. N. Saha, Dr A. C. Ukil and the 
two Secretaries as ex-officio members. 

Inviting the Chief Guest to address the gather- 
ing, Prof, S. K. Mitra, who presided at the function, 
referred to the part played by the distinguished guest 
in the struggle for freedom for long 27 years. It 
was a happy termination that the valiant soldier 
now figures as one of the architects of the Province 
of West Bengal. 

Hon’ble Sri Annada Prasad Chowdhury (Finance 
Minister to the Government of West Bengal), 
delivered his address in Bengali, as the Chief Guest 
on the occasion. He reminded the audierfee of 
eminent scientists that the Association should now 


propagate scientific knowledge in Bengali, with the 
same passion And fervour with which they are 
bringing out the English edition of “Science and 
Culture”. He further stressed the role of scientists 
for the solution of the problem of poverty, famine 
and disease. 

A full text of Sj. 'Chowdhury ’s address in 
Bengali and a verbative English translation of the 
same is printed elsewhere (see appendix). 

Proposing a vote of thanks to the Chief Guest, 
Prof. M. N. Saha recalled the earlier abortive 
attempts for bringing out scientific journals in the 
language of the Province. Prof.' Saha held that this 
was so because of the amateurish \vay in which such 
matters have been taken up in the past. He, how* 
ever, offered the unreserved service of the Associa- 
tion in serving the national cause of reconstruction 
in liquidating poverty and famine and propagation 
of scientific knowledge in Bengali, provided neces- 
sary funds and encouragement were available from 
the Government. 
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APPENDIX 

mufltai sswi, swimstw 

* sf*N— 

stnateaa faaac«i <at nsta cantata sfasta scam 
nt*ai facscs asj asrt c*itastfss aca sfacsfti 
fas ^t a$ta stma afatstsa sea* stim fcnfts 
STCR *ttaa na*tCS nfnal Cttata «W^C^ SCWf 
sits sfattfs i sm stst saa scassa ^ nftfsa 
wfss atcaa s^wtanta dtaast* atcs cnata 
•ten nfaFtfas atatfs, tratatt sts state* sfifmn 

StSlR sfaal <RJ£ C*Caa St*R attS Cta natta^ 

facscsa <nt srnsia facsc* ^ fare* w 
*facsfs i stfa stm *fa «w* cat asa *je#5 asst 
asa ntfsca 4 r> ** « casta w fwi steal nfaA 
*fcn fcltca ^a*> slant acn »at 'tifsfrtcaa n*cn* near 
«a*fri stars* a-* 1* nfwi §ftca 1 

tr stata ststasta sea* ifs-faaifss, aataa 
"Item St* ate** aRI *tac*t W 1 SVRl ata*. 
<9 fatcaa alas »r^< fafssa 1 nflt wn? caara *ts 
afaatfe 1 ndtatficaa 5:* atfw fa sfaata ftwrt 
caaoisstn 'aiaic*^ sfaal atfnatcsi ^na nfoa 
anata -srfxi cM aaa» «tta * 8 «« -nisi mfcata 
^T*ita ntflatfl aacaa fac* ^f&atc^ 1 antaaca ait 
^N^rai a^ata *tal *st ^aw call ai sfaca s^Utanfa 
warns atca sjtart ac* ttfsfss nfassai era* 
a^aiasta sstca a^caa snarl stent* ca 8 !! 
sf&a *tai af%ea 1 o»t anfe ates §*ta nrtata aw 
anawtfs n*sai stm atm m?s aaea wftfl sin 
stnatwa f*c* 1 

stnaiatt ca^ aflaal na ^stat sfacs nteaa, 
amatait nteaa *faa **r nmtes 1 stnatai steaa 
cbx»P 5 aim * *rna ftattai 1 canaT^r uws 
'aron 'jBfoftfi Tt^rt af5*f«R^ ^ «lt*RtWI ft 3 ^ 
ncaa»wR vn\ m^^*Rrai amitfaiiw nffctfos 

Wi{ 1 

^5 «tt*rctcf? »ifaf%a ^i*w f^tca 
Science and Culture aWfts® ^r®C5 I atfea W 
•?i ^»r« cm t arnu fjrCT^ 

ca jri 3 ^ , aftc»i ^n»rmai am* ^ai 

^t^n. itvm c^an ^tw ^itn } *n»imata 
f-wre CT'Qin^reaii f%i iawr^nfvsrtta 
ami ^ ’wxta amR mrt« aimura ^tr»i 
^5 m^ t v gtf ^ ’pro fam fiewfa «ian nrfa 
^5 %ty wif » attawt natftott nwif fiw 

1 


ntfou ^ ^af« ^mtrm at^m aanyt? > 
ftww ca Science and Culture^ <*ff^l 

»PvarR ca ctr <sri an*n «tata 

^s* anm mr f*rto nrai at^w *w 

atai artr^a ^1 ^ "m-r *ff$r® ’itfitem i 

fn^a nsm ^ w*f? an»n nfam 
«t*N ’fata C5^r« aiai at Sus ftca 1 

^tana Rta mn afWat^ mata avar eta 
*faa 1 ^1 rnatraa ft*$f% 1 mi nfaaft <ata 
atfm»r« maal atari's fta fa^ata afiw 
vfws wfc ai 1 caata aaarr« matcaa faati* art^a 
aaan 1 rtsr maai aaw fafaai atora ca»ta ar|a» 
att arrwa artraa mca aria 1 indusirialisation 
caa caaa Industrialisationaia aar^ a*ai at aa 1 ftv 
ca^ ami mata Engino Boiler afaal cafaatJt 
caa «rfaai ifra a^ai ai 1 

'ataai ^ ca 'atatcaa fa^r 'Stcata^a aranfil aat 
ara « aai «r?f% aataara facanfr^s «raata araata- 
makaa faa waatta ^na aai ms^ta ^ atact 
tat« caa ai ad? ca atan faai m ’afacn sub-wH 
water asm^ai ata ai ; rns^na ca^ rtatmtaa amt 
f&arna aata atfmai atata tl^tmcaa ataa a?f 5 - 
fafla aa afaai ^cmrna §ra;ht ca mattaa carta 
Raata a^tw^aa <at ataai a*faca 9 st^ca ai 1 
frwtfsmt ceil ^faca nflratfta -aaata nft» 
cata atfma 4 aaa* ^staa mu attw ntca mm 
atacna «i^ta , fl aa affaai ^t^ 1 »a^a aafca*t mrl attni 
ntca 1 <aat ^atai attr®t«tca ffaa ^ 5 « 1 % aai aftra 
ntca 1 fa^sj «tcat«tffa na fafacaa aacf <nt mn 1 

atfa, «r®, o»f^ <sr?f® ait na faaca < 4 ? mil am 
artw ntca 1 «rm mmaf ^ta mna nact mantaia 
^tfaai ai rnfairi ma ^na #tui Rtnca ma ajfSca 
*R 5 fa »wa ajaatcatncat^ mma ( consumable 
stagey ) nfan^ ^faata as mnateta caai « tita^l 
nfap «tcatn mpa 1 

^sca fcneaf v asar atrscaa acaai aa ca mft 
a^«tsta aanfva facatat 1 cifta « tmts, cf tfaa, 
ftftx nttsta. Dyestuffs and chemicals/ Sod« r 
^rt^faata «r?l% Pts fantca mt ai sfiicn msm 
5 fa^ ai 1 sea staai atifaca acaa atfts afacs utt, 
attta caa 'faatfc aa fncaa atca nfans ai mi mi 
ataas faaR ainatai sites ntcaa 1 stfssta ^ 
stcaiaai caa «t ataas faatcaa am stffaa ftcifafsa 
•tea* statcaa t^s sea <m ^la-^^laancta caata 
aratcaa nsena ^iaa aftatfas atai td 1 * 



M* PftCitlttXT, PltOt'fiSSOIt* AND FttRNDS, 

I sincerely feel honoured to be able to attend 
this meeting at your invitation. Hut lure I see 
before me many revered teachers | .resent at v. hose 
feet I had the privilege of acquiring knowledge in 
my yonth. And there are also present here •i.mc 
associated with tltis organization whose inspiration 
has guided me in chosing a career of service at the 
dawn of my life and I am really embarrassed at the 
thought that by calling me to this Chair they are 
perhaps removing me from the place of affection that 
f had so long occupied in their hearts. But f do 
hope that the ties that bound us in tire past will 
continue unlay, atxl will as a matter of fact draw 
US together closer than ever through service and 
labour for a common objective as a ic.-ult of which 
a ]iermnuent relation will be built up. 

Many memories of my youth are tied up with 
this place. Though 1 used to be a student of 
Chemistry here, yet for various reasons for tire last 
27 years, 1 have lost touch with that subject. The 
thoughts of removing the poverty and mi-uy of 
villagers had |M>s?»cssed me all these long years. 
I even now in West Bengal there are only fourteen 
towns as compared with 2400 villages. The desire 
for survival is forcing the villagers to migrate to the 
towns, Unless we can intervene timely and face 
this problem and prevent this rush t>> the towns, 
not only will the villages be destroyed, but the 
absence *d a well-conceived and co-ordinated plan 
will make the situation in the towns mote than ever 
complex. It is to you that the nation is eagerly 
looking in order to be saved in this crisis. 

It is you who can utter the magic call to hie ; it 
is you who can increase the productive capacity of 
the land. In you lies the secret of bringing back the 
health and prosperity of the country. Therefore 
the country and the government which is its 
representative want from you direction that will 
|«jint the way out. Will you not extend to tis your 
guidance ?, 

You have been publishing for a long time your 
journal — 'Science and Culture ' as the mouthpiece of 
your organization. Though it had not been possible 
outside^ 1 had the opportunity of reading it w Itile I 
was in jail. You arc surely aware that it has been 
decided to introduce the vernacular for transaction 
of work in government offices. Official ft Id. are 
changing over to the Bengali, iu which necessary 
instructions are beiug arranged. But a glossary of 
scientific words iu Bengali is thore than ever 
necessary. It lies with you to tackle with this prob- 


lem. The earlier we can carry on our work in our 
language, the sooner will we be able to free ourselves 
from the indirect bondage of subjection. In this task 
also your help is more than ever necessary. There- 
fore my suggestion is that in every issue of the 
Science and Culture, if you publish at least one 
article in Bengali, it will be a step towards tire 
discovery of new scientific words in Bengali, and 
will afford an opportunity to those who do not know 
English to be interested in your journal. After the 
initial steps have been taken it may even be possible 
to undertake a journal in Bengali of this type and 
standard. 

Just one tiling more before I bring these obser- 
vations to a close. It is about our industrial policy. 
Wo do not want to deprive even those who earn a 
bare pittance from pursuing their vocations. The 
problem of unemployment is a big national problem. 
I,et Us first create work for those who have no work. 
Ut us not take to industrialization for the sake of 
industrialization. At the same time there is nothing 
to be frightened in an engine-boiler as such. What 
we want is that our everyday needs like food and 
clothing • may be produced under the supervision of 
the consumers under a system of decentralization. 
We should also sec that for the fear lest subsoil 
water is exhausted, we do not cling to the ancient 
plough. Xor must we take it for granted that the 
tractor is the only alternative. If scientists make 
the effort and keep touch with the agriculturists, it 
may not be impossible for them to devise implements 
which will dispense with the shortcomings of the 
plough and utilize the advantages of the tractor — 
and thereby bring about an all-round improvement 
in our agriculture. And this holds good of all our 
daily needs. I.et us not drag away the cultivator 
from the fields to the factories, but instead let us 
try to devise means by which the raw materials 
produced by him may be converted into consumers* 
goods in his cottage. 

Please do not conclude from wliat I have just 
said that I am against machinery. We have got to 
produce to-day on an industrial scale and for indus- 
trial purposes iron and steel, chlorine and bleaching 
powder, dvc-stuffs and chemicals. But what we 
want is that man must be master of machines. I 
do not want to make him the slave of machines.. It 
is for you to find out how this might be done. I 
wish that as a result of this day’s discussion yon 
may contribute to the realization of this and set us 
on the way to industrial development, so that our 
lives might be truly blessed in the service of poof' 
and suffering humanity. 
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SctKNCS AND CutTOR* 


The Council of Scientific and Industrial Research 

invite Applications for the post of DIRECTOR, CENTRAL GLASS 
& CERAMIC RESEARCH INSTITUTE, CALCUTTA. Candidates 
must possess very high academic qualifications and should be first class 
research workers in any branch of Glass Technology or Ceramics. 
Men with good knowledge of Physical Chemistry and experience in 
industry will be preferred. Any salary in the scale of Rs. 1 ,500 — 100 — 
2,000 according to qualifications may be offered. 

The appointment will*be on a contractual basis of 5 years. The 
incumbent selected will be eligible to the benefits of the Council's 
Contributory Provident Fund; the rate of his subscription being 6J4%» 
the Council contributing an equal amount. 

The selected candidate will not be required to join before April 
1948 but if appointed he will be expected to advise on the construc- 
tion and equipment of the Laboratory. 

Canvassing in any form will be considered a disqualification. 
Two copies of the application together with copies of testimonials 
and published papers should be sent so as to reach the Secretary, 
Council of Scientific & Industrial Research, ‘P’ Block, Raisina Road, 
.New Delhi not later than the 15th December, 1947. 
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The Best Act 

MAKES THE BEST TO-DAY 

And th« best to-day ensures the best to-morrow. 
The best act in these days is to be protected 
by a Life Insurance Policy which ensures to- 
morrow’s peace and happiness for those who 
are your dearest ones. A Hindusthan Policy 
gives you additional security, because it is a 
Company of assured dependability and proved 
solvency. 

A COMPANY THAT SPEAKS IN TERMS OF CHORES 

HINDUSTHAN 

r 

Co-operative Insurance Society 

Limited 

Head Office : 

HINDUSTHAN BUILDINGS 
4, Chitlaranjan Avenue i CALCUTTA 
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oj 

CHEMICALS & OTHER LABORATORY 
REQUISITES 

For 

Chemical & Pharmaceutical Works 
Sugar & Cement Factories 
Schools & Colleges 
Textile Mills & Dye Works 
Soap, Rubber & Oil Mills 
Hospitals & Doctors etc. 

- Latest price list from 

THE 



The Seal of 
Quality 
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FINE CHEMICALS AND 
ANALYTICAL REAGENTS 
FOR LABORATORY USE. 


UNIQUE TRADING CORPORATION ™ E Calcutta chemical co., ltd. 


51-83, NEW HANUMAN LANE, BOMBAY 2. 
Oran* : ‘UNILAB’ 
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PAPAIN 

For constant supply of 
Papain of all strengths 
and standard quality 

Pleat* unit * to t 

GIEMCE TRADERS LIMITED 

26, Nakuleswar BhaHacharya Lana, 

KALI GHAT CALCUnA 26 

• Supplier!! of Papain 

to all leading Pharmaceutical concerns in India. 


SCIKNCH AND CULTOTUt 


For B. Sc. Students 

By 

Prof. H. L. {Das Gupta 

( 1 ) Systematic Inorganic Chemistry 

Price Ra. 7-8 

(2) Principles and Calculations in 

(Organic, Physical & Inorganic) 
Chemistry Price R«. 2-8 

To be had of 

KAMALA BOOK STORES 

BANK1PORE, PATNA 

and 

TRUTH PRESS 

3, Nandan Road, Bhowanipore, 
CALCUTTA-25 

Specimen copies ere sent to teachers on request. 


SCIENCE *» CULTURE 

# 

GENERAL NOTICES 

The Indian Science News Association and the Editors 
of “Science and Culture'* assume no responsibility 
for statements and opinions advanced by contribu- 
tors to this Journal. 

All manuscripts should be legible and type- 
written. The Editors reserve to themselves the right 
to accept or reject the whole or portions of the 
matter sent for publication. The rejected contribu- 
tions are not returned to authors, if pottage it not 
prepaid. 

Remittances for membership duet, subscription 
and advertisement costs should be addressed to 
the Treasurer, Indian Science News Association, at 
92. Upper Circular Road, Calcutta, 9. 

Editorial sommunications are to be add ress ed to 
the Editor and other communications to the Secretary, 
Indian Science News Association, both et 92, Upper 
Circular Road, Calcutta, 9. « 


GLASS APPARATUS 

for 

Laboratory, Hospital, College 
and Scientific Research 


Insist on 



Products 


All kinds of Graduated Apparatus, Chemical 
Thermometer, Hydrometer, llrinometer. Lacto- 
meter, Stopcock, Separating Funnel, Soxhlets, 
Spiral Condenser, Weighing Bottle, Filter pump, 
Miflc and Blood testing apparatus, etc. etc. 


JKCanufaclured by 

Scientific Instrument Mfg.Co. 

* 21/A, BADRIDAS TEMPLE STREET, CALCUTTA 
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STANDARD 
TUBULAR RHEOSTATS 

are characterised by their smooth 
sliding action and trouble-free service 
over long periods of continuous 
loading. 

Leaflets from Manufacturers. 

THE STANDARD SCIENTIFIC 
INSTRUMENTS COMPANY 

MADRAS 4 


Let 


our 


Advertisers 


Supply your 

Requirements 

Their choice of this journal minimises 
your work in selecting reliable firms. 
Y ou may leave out other firms you do 
not find here. 

FIRMS ADVERTISE WHEN YOU MAY 
RELY ON THEM AND THEY ARE 
SURE TO WIN YOUR SATISFACTION 


To keep pace 

with the marching of time 


GET A COPY OF 


Hindus 11 ' 0 " 


Stan 
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EVERY MORNING 


IT WILL TAKE YOU TO 

THE NEWS-WORLD 

fw 

TWO ANNAS DAILY 
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Scisncx amd Ctrtitm* 


INDUSTRY & CONTROL 
LABORATORY EQUIPMENTS 


Barkometer, English 10', 0-80%, Rs. 17/8 ; Brinometer, English, Rs. 9/8 each. 


Beakers 

100 

250 

500 

1000 

2000 cc. 

Indian 

-/1 5/- 

1/2 

I/M 

2/12 

. 

English 

2/12 

3/2 

4/15 

5/14 

11/14 each. 

Bottles Reagent flat stopper 

4 

8 

16 

32 

64 oz. 

Indian— .Narrow mouth 

13/14 

16/8 

25/8 

39/- 

82 per d< 

English — Narrow mouth 

20/8 

27/- 

35/4 

60/- 

192 .. 


(N.B. — Wide mouth 25% extra ; Extra Wide mouth 75% extra). 

Burettes with stopcock — English 25 cc. Rs. 16/8, 50 cc. Rs. 19/8, 100 cc. Rs. 22/8 ; 
Schellback 50 cc. Rs. 26/4 ; 100 cc. 27/-. 


Butryometers tube-English 8 to 9% as available Rs. 8/12. 

Desiccator, with zinc plate 4 " , 5' 6' 8" I0 7 

Indian ... ... 8/15 10/6 14/8 34/- 

English ... ... 35/- 69/- 99/- 

Dessicator, Vacuum-English, 8 7 , Rs. 174/- ; 10", 240/-. 


Distilling Apparatus, Copper-Capacity 

1* 2 4 10 20 Gallon. 



85/- 

104/ 

190/- 350/- 

550/- 


Distilling Flask ... 

... 250 

500 

1000 

2000 

3000 

5000 cc. 

Indian 

... 3/12 

4/7 

6/8 

10/12 


- 

English 

... 7/15 

9/8 

14/8 

18/8 

26/- 

32/- 

Flask Capacity ... 

... 250 

500 

1000 

2000 3000 

5000 

10000 cc. 

Indian 

... 1/2 

1 / 1 0 

2/15 

5/- 10/12 

18/8 


English 

... 3/- 

4/14 

5/14 

10/8 16/8 

27/- 

42/- 


Measuring Cylinder 

100 

250 

500 

1000 

2000 cc. 

Indian 

2/6 

3/4 

5/8 

9/8 

each 


English 

5/15 

7/15 

11/8 

18/8 

each 


Measuring Flasks y Stoppered 

50 

100 

250 

500 

1000 

2000 cc. 

Indian 

2/5 


2/14 

4/6 

5/13 


English 

5/14 


7/6 

11/6 

19/8 

24/8 


Measure* Glass — English 4 oz„ 8 oz„ 16 oz., Rs. 3/10, 4/12, 5/12, respectively ; 20 oz. 
7/8 ; 32 oz. 12/8 each. 


Pipettes Volumetric Superior 

1 

2 

5 

10 

25 

* 50 cc. 

Indian ... ... 

-/8/- 

*/8/- 

-/I0/- 

-/ 1 4/- 

1/2 

1/8 

English 

1/15 

2/2 

2/12 

3/8 

4/4 

5/15 

Graduated Superior 

Indian ... ... 

1/- 

1/6 

21 - 

2/3 

2/8 

1/10 

English 

5/4 

5/8 

6/- 

6/8 

7/8 



Separating Funnels, English 100 cc. 15/- ; 250 cc. 24/- ; 500 cc. 29/- ; 1000 cc. 33/- i 
2000 cc. 48/-. # 

Gum Boots-Indian Rs. 15/8 ; Superior Indian Rs. 19/8 ; English Rs. 39/-. 


USTS on REQUEST 


Ref. No. 1116 


Gramsf “Laboratory” ZILL & CO , PRINCESS STREET, 

Pbonat 25941 (Establish* *92?) r BOMBAY fr 

' 4 i v 

When replying to the advartissr,, pirns* us&tiea that you have asm tbs advaitfoasMat la MmS aa4 Cukwrs, 
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Serraqr up Cairn 


TO-MORROWS INSTRUMENTS TO-DAY 

HUNTER EMULSORS 



For 

MIXING, EMULSIFYING 
AND HOMOGENISING 
Special Features : 

1. It mixes while it emulsifies. 

2. It agitates while it homogenises. 

3. It, can mix and circulate in batch or 
can be used on a continuous process. 

4. Emulsification carried by thorough 
agitation combined with pressure 
through orifice. 


STANDARD CAPACITIES 
2, 5, 10, 25, 50 GALLONS. 


STAINLESS STEEL MODEL: STANDARD MODEL: 

_ , Container of copper tinned inside. 

Container, GrculaUng Pipe. Valve, CircuUling Rpe Valve., etc. made of 

made of stainless steel ; Rotors of special gunmetal and copper tinned inside and 
hardened steel. outside. Rotors of special hardened 

steel. 

« 

COMPLETE MOUNTED ON CAST IRON BASE PLATE, SUITABLE 
MOTOR WITH STARTER, PRESSURE GAUGE. 

Manufactured by: 

HUNTER MACHINE CO„ LTD. 

NITSHILL, GLASGOW. 

Sole Distributors for India : 

RAJ-D E R - K. A R & C O. 

Grama: TECHLAB HORNBY. ROAD, FORT, BOMBAY. Phone : 27304 „ 


Whm rtpljrtof *» tb bv«r(i«tr^ plum to* nUon 



November* IJH7. 


Scxknck aud Oovttnit 


THE "PREMIER” COLLOID MILL 


Every important Research Laboratory and leading 
Chemical & Textile manufacturers throughout India 
— Pakisthan and the World have installed the 

“Premier” Colloid Hill. 

The use to which the mill is put covers so wide a 
field that, it would be impossible to enumerate on 
this page briefly. All research or production of paste 
like material, dispersion of solids in water or oil, 
emulsification of all liquids is conducted or carried 
out by either the Paste Mill or the High Speed Mill. 

If you are considering research or production, place 
your problems before Major Alcock, our Technical 
Advisor and he will advise you on thie most suitable 
Mill to be installed. 

Tec finical XlepteientativeA 

For PREMIER COLLOID MILLS LTD., ENGLAND 


W. J. ALCOCK & CO. LTD 


Grams i 
'DECIBEL' Cal. 


7, HASTINGS. STREET, 
CALCUTTA 


Phan# : 

CAL. 2052 





ScxKMot A*n> Courtnt* 


November, UH7. ** 



INDIAN INSTITUTE OF SCIENCE 

MALLESWARAM P. O., BANGALORE 


APPLICATIONS are invited for the following posts in the newly 
established Section of Economics and Social Sciences at the Institute in the 
grade of Ri. 500—— 25— 700, 

1, Assistant Professor in Industrial Economics. 

2, Assistant Professor in the Social Sciences (with special reference 

to Industrial Relations). 

For (I), applicants would be preferred who have special knowledge and 
experience in problems relating to (a) Business Organisation, ( b ) Production 
methods, (c) Personnel Management and (d) National Resources. 

For (2), applicants should have knowledge and experience of Field 
Investigation Methods and Problems relating to (a) Industrial Psychology and 
ib) Labour and Labour Welfare. 

Research experience in the above problems will be regarded as an addi- 
lional qualification. 

The course of training offered in the new Section of Economics and 
Social Sciences will he primarily for the students of the various Engineering 
Departments of the Institute. 

The selected candidates will be on probation foT a period of two years 
after which, if confirmed, they will continue till the 30th June following the 
dates of attaining the age of 35 years. They will join the Provident Fund 
Scheme of the Institute* the rate of subscription being 8 ! /)% of the salary, the 
Institute contributing a like amount. Leave and other privileges will be as 
determined by fhe Regulations and By-laws of the Institute for the time being 
in force. 

Six copies of applications together with six copies of testimonials and two 
sets of published papers* if any, (which will not be returned) should reach 
the undersigned On or before 15th November, 1947. 

A. G. Pai, 
Registrar, 


‘-2. - -- ..... -I ... . .iiOfe . 

Wkt» replying to ths advertisers* pis*## e t^ tlet yea have *se%u|)be 1* M a m «sl CWtoa *e» 
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Senator Am> CyLtifsii 

HUGE STOCK 

FILTER PAPERS 

Available at cheaper rate a than manufacturer s 

1. Whatman No. 42, 12.5 cm. ... ••• ... 4/8/- pkt. 

2. n No. 4, 9 cm. ••• ... ... I/- ,, 

3. J. Green Analytical Filter Paper diam. 12.5 cm. ... 3/2/- „ 

4. Agar Agar Filter Paper EnglUh 50 cm. ... 10/- „ 

5. Filter Paper Hostlip or Green’* English diam. 50 cm. ... 6/4/- t. 

12.5 cm. ••• 2/4/- ,, 

QUANTITY DISCOUNT UPTO FIFTY PER CENT. 

ASK FOR FULL DETAILS FROM 



The Scientific Apparatus & Chemical Works Ltd. 


Civil Lines, AGRA 


Branches : BOMBAY : DELHI 


Importers, Manufacturers and Large Stockists of all kinds of 
CHEMICALS, SCIENTIFIC APPARATUS, CHARTS, SLIDES, MODELS 
AND OTHER LABORATORY REQUIREMENTS. 



Z3 



From 

An Ordinary to a Super Sensitive 

MICRO 

Analytical balance at your Service 

' 0 

Warning ! 

Look to the above Registered Trad* Mark 
on your Instrument you buy. 



The GENERAL MANUFACTURING CO. 


Wttisi replying totfc* advutlM**, 'plaase 


■MMdoa that you h*v» tfcs •dvertfMmrat lo gri s a s* ami CeHriki 



Semites AMD CWTCn 
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^ the rursl urban 

and industrial population of India ia 
today of such importance that tha 
Government have undertaken to finance 
a large-scale housing programme. 

Strong structures, adequate accom- 
modation for each family, suitable water* 
supply facilities, hygienic arrangements 
for sanitation, sufficiant space around 
Iha building for sunlight and air — thasa 


and many othar little comforts are ostan 
dal praraqulaitaa tor a modem house. 
Hare, as in all othar spheres of recorw 
struction, Tata Steal will play its part 

TATA STEEL 


tin replying to the advertisers, p lease awnttea that yea base seta die adserthamset In 





December, *047 


tu 


SCIRNCB, AND Cm,TOR« 
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the ethrefOMmeat la Dcieaee u4 Colter*. 





Dv-cemher, 1947. 


ScntncK un> Cavtmts 



When r«plyla* to th« idwtiwi, pl*w uentioa that you )>•▼« mob U>« iduttlidUBi lit Itlmn tm j 









December, *947. 


SciBNCK AND CDLTUftl 



OF THE FD1EST QUALITY 



AETHER SULPHURIC B. P. 


Tbit It pm Attitor complying with tho tundtrd# of tho MIA 

Flmaeopoii. b It tmk in tho mtnuftcsm of phartntcouricoJt ibd 
It ifo wtobb lot gtmral oto 1 a chtmiot) tnd technical Ubocmloriot 
AnMb it l b 8ottl*$ **4 20 lb** Drum*. 


ether distilled oyer sodium 

Tbit k obmiootty port Aolhor, boo bon oJdohydtt, poroxidoi ond 
other impnMm. b It tpodtUy roiloWe where bin quality pm 
Aether It required for tpedel technlotl ott or in analytical, reteaidb 
ind obtnioi) iebon i oriet. 

AuoMlo M i b ItO lt t 


ETHER ANESTHETIC B. P. 

Thfc Is high!? pmUM ml arbilired A«k« Hm from aldehyde*, 
pareddet ud ether h a pndt iai. it compiler with Britlih P hm nrccporr 
rudmli ior Aneeethelio Aether rad b ipeeUUr prrprird InwIi 
fqf in i t tfbKlo purpotet 

A¥*t Mo b f & Mm 


Alomblt or# pioneer 
e w o fcrtm r t of Ae*er 
on • wry large tcale tod 
•t npp/ybi A b At 

murw Hw«ivfii w ivpm^ 


JlUirMc 



hbotoiotl**, college#, 
bo tpJtel* commons*#/ Arm# 

P« JVTW/HMPH ffVpvWVPVI 

td qvor loAo$ where rer 


Min 


ALEMBIC CHFMICAI WORKS COMPANY. L I M ! T fc D . fi A fl 0 D A. 


Wb« npljrlig to the ndeertieere, plan mention that 70a here men the edvettiremeat la Science, and Celt ere. 
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PHILIPS 

MEASURING APPARATUS 

FOR LABORATORIES, RESEARCH-INSTITUTIONS & 
SERVICE STATIONS 



OSCILl OGRAPH 


PHIIOSCOP" UNIVERSAL 
MEASURING BRIDGE for reiii 
lances, capacities and self- 
indudances. UNIVERSAL ElEC- 
TRONIC RAY OSCILLOGRAPH lor 
radio and audio frequencies. 
H.F. SERVICE OSCILLATOR 
frequency range 100-6000 lie's. 
AUDIO FREQUENCY OSCILLATOR 
frequency range 30-16000 c s 
ELECTRODYNAMIC VIBRATION 
PICK UP for accurate measurement 



MCASURING BRIDGE 

- X 

0 1 



M r SLRVICt OSCILLATOR 

of mechanical vibrations. 
ELECTROMETRIC TITRATION 
APPARATUS a potentiometnc 
apparatus for research chemists. 
MOISTURE METER for determining 
the moisture content of grain 


PHILIPS 



For complete details of your requirements 
please address your enquiries to 

PHILIPS ELECTRICAL CO (INOIA) LTD. 

MEASURING INSTRUMENTS Dept. 

'PHILIPS HOUSE, HEYSHAM Rd, CALCUTTA 20 


FREE-- ,l RI 4 BCTRONIC MEASURING " periodical dealing with the applications of electronic 
meesaring techmqne, will be sent free to those who are interested in receiving the same. 

When replying to the advertisers, please mention that you have seen the advertisement in Science and Csdtnra. 
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Pbooa: 3176 B.B. Oram* ; “NADIACHEMI* 

NADIA CHEMICAL WORKS LTD. 

C-44, 45 & 46, COLLEGE STREET MARKET, CALCUTTA 

JUST ARRIVED from ENGLAND and AMERICA 

LARGE STOCKS 
of 

APPARATUS and CHEMICALS 

\ for 

Schools, Colleges, Analytical and Research Laboratories 
Please sdnd your enquiries to us 


PUT IT IN WRITING 

Because Paper Remembers What You Can Forget 

SAVE TIME — PREVENT ERRORS 

Get your Paper for writing & printing from : 

Raghumaith Duftt <§: S@m 

“BHOLANATH DHAM” 

33-2, BEADON STREET, CALCUTTA 

Pti«w I B. B. 4175 Gram, ■ "NOTEPAPER” 

BRANCHES: 

CALCUTTA t 20, Synagogue Street. DACCA 1 31*1, Petuetuly Street. 


Wl*» nplyia, to iIm ad v o rti ao r a. p l»n« meadon tkat fee km Mn iba la Sa t aaa # aad Cakan. ' 



December, *547. 


Screws and Counni 


viii 





n 


4 k 

w:- 


Rtuarch Is possible only when 
your Laboratory Is well equipped 
wlt{i most modren outfits and 
rallablo reagents. We stock only 
quality goods and welcome your 
esteemed Enquiries. 


BENGAL INDUSTRIAL 

5 SCIENTIFIC WORKS LTD 


35/ 1, V1VEJCANANDA ROAD, 

P.O. BEADON ST., CALCUTTA 
Phone: B.B. 5034 Grom: BI3WORKS 


THE ARYAN PATH 

Editor : — Sophia Wadi a 
Principal Contents for December 

FORMULA FOR A LNITHU 
WORLD : An Interview with 
Hr. Jf'lui Ilisvmrs fltditn*.* 

Ilf *MAN YIVISKCTION 

CKITHhIA <»!’ rKuG UKSS 

“THK LIMITATIONS OF NON* 

VIOLKNCK*' : 

I 

II 

I 

Annual Subscription Ra. 67 - Single Copy As. -/i2l- 

EAteriil Olllee : “ARYASANGHA”, MALABAR HILL. BOMBAY 
M,„|«i*l Office : CAN PULE BUILDING. RAOPURA, BARODA . 


Kmanucl M. Jost-j*hM*u 
Fhtilip Howell 

(l. R. Malkani 
H. L Butani 


SCIENCE and CULTURE 

GENERAL NOTICES 

The Indian Science New* Association and the Editor* 
of “Science and Culture” assume no responsibility 
for statements and opinions advanced by contribu* 
tors to this Journal. 

All manuscripts should be legible and type* 
written. The Editors reserve to themselves the right 
to accept or reject the whole or portions of the 
matter sent for publication. The rejected contribu* 
lions are not returned to authors, if postage is not 
prepaid. 

Remittances for membership dues, subscription 
and advertisement costs should be addressed to 
the Treasurer. Indian Science News A s soc i a ti on, at 
92, Upper Circular Road, Calcutta, 9. 

Editorial communications are to be add r e ss e d to 
the Editor and other communications to the Secretary. 
Indian Science News Association, both at 92. Upper 
Circular Road, Calcutta, 9. 


Wh« n replying to the .dvertiMn, pleaee mention thnt you hn*o •*« n •drertieement 
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Br-.-Jr— i rr?. rz=?rz:?. pp : te? ^ n^n^ 3 rrucy rr- n^?.fH~ , fr^j^ :T i 


<k <M /tour sflinuftactutinq i 


★ KIPP’S APPARATUS of one litre capacity Pj 

111 

^ DESICCATORS of 4", 5" and 6" diameter i] 

★ MEASURE GLASSES of 2 drams, 1 ox., pi 

4 oz. and 8 ox. cap. accurately calibrated j| 

— and — 

ALL TYPES OF GRADUATED GLASSWARE 
such as 

MEASURING FLASKS, MEASURING CYLINDERS, BURETTES, rircucS 

etc. etc. 


i Manufactured by ! 

INDUSTRIAL & ENGINEERING APPARATUS CO. LTD. 

CHOTANI ESTATE'S, PROCTOR ROAD, BOMBAY 7 { 



i 




RKS. 

M/LAS eos£ srwfr. csuci/r/x 


When tepi/iog to th* uittitiMn, pImm mention tbet r«i June mm the idmdMPMt to Setose* asd CsHta’i';'^' 
B * 
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A FEW OF OUR BOOKS ON_ 

Chemistry for Advanced Student* 



1. SELECTED TOPICS FROM ORGANIC CHEMISTRY 

by Karve and Advani, 2nd edn., 1947, pp, 424, size : 5^ X8I", 

Price R a. 

2. SELECTED CHAPTERS FROM MODERN INORGANIC CHEMISTRY 

by Doley, 1st edn., 1947, pp. xiv + 320, size : 5i'x8d / ' 

Price Rs. 


3. CHAPTERS IN PHYSICAL CHEMISTRY 

by Phadke. 3rd edn., 1947, pp. about 600, rize : 5i*x8j", 
(Part First, pp. 320 with Index, now ready for sale). Price Rs. 

4. AN ELEMENTARY TEXT-BOOK OF ORGANIC CHEMISTRY 

* by Dr. Karve, 5th edn., 1947, pp. viii * 192, size : 5i*x8d*, 

Price Rs. 


8. HISTORY OF DYES & DYEING in the Bombay Presidency 

by Mr. B. N. Phadke, 1st edn., 1947, pp. 180, size : Cr. 4to. 
( 7 1 " X 10"), FOREWARD by Dr. K. Venkataraman. 
M.A.. M.Sc., Ph D„ D.Sc., etc. f nd PREFACE by K. H. 
Kabbur, magnate in the Dyeing industry of India, Coloured 
printing throughout with tables, maps, charts, illustrations, 
etc., etc., Full cloth binding with gold embossed lettering 

Price Rs. 


10 0 0 

8 8 0 

In Press 

6 4 0 

2 12 0 

12 0 0 



DASTANE BROTHERS’ HOME SERVICE, LTD.. 

456, Raviwar :: t :: POONA 2 



Let our 
Advertisers 

Supply your 

Requirements 

Their choice of this journal minimises 
your work in selecting reliable firms. 
You may leave out other firms you do 
not jfind here. 

FIRMS ADVERTISE WHEN YOU MAY 
RELY ON THEM AND THEY ARE 
SURE TO WIN YOUR SATISFACTION 


The Value of 

This Journal 

Our increasing circulation definitely 
proves that the contents of our journal 
are being appreciated by larger numbers 
and as' an advertising medium it is 
gaining importance because it is circulat- 
ing amongst the best circles of the society. 

But our advertisers are anxious to find 
for themselves the advertising value of 
Science and Culture. For all enquiries 
and orders they always look for the 
source of information. 

Please mention that you have seen the 
advertisement in Science and Culture 
when replying to the advertisers. 


Wk«a replying to tkt advertisers, plssso mention that you have teen the erfrertieewunt la fries m 
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S Hi! 

SIGCOL 

GLASS 


M Sigcol Glass M is 

the most impor- 
tant factor to 
build the modern 

\ 

Laboratories. 


SCIENTIFIC INDIAN GLOSS CO.L” 

6. CHURCH LAME* CALCUTTA 


The Best Act 

MAKES THE BEST TO-DAY 

And the beet to-day ensure* the best to-morrow. 
The best act in these days is to be protected 
by a Life Insurance Policy which ensures to- 
morrow’s peace and happiness for those who 
are your dearest ones. A Hindusthan Policy 
gives you additional security, because it is a 
Company of assured dependability and proved 
solvency. # 

A COMPANY THAT SPEAKS IN TERMS OF CRORES 

HINDUSTHAN 

Co-operative Insurance Society 

Limited 

Head Office : 

HINDUSTHAN BUILDINGS 
4, Chittaranjan Avenue 1 CALCUTTA 


FRESH STOCK 

oj 

CHEMICALS & OTHER LABORATORY 
REQUISITES 

For 

Chemical & Pharmaceutical Works 
Sugar & Cement Factories 
Schools & Colleges 
Textile Mills & Dye Works 
Soap, Rubber & Oil Mills 
Hospitals & Doctors etc. 

Latest price list from 

THE 

UNIQUE- TRADING CORPORATION 

Sl-SS, NEW HANUMAN LANE, BOMBAY 2. 
Grams : ‘UNILAB* 



The Seal of 
Quality 






CN*- 8 


ARON* 


FOR INDUSTRIAL 
PURROSES AND 
MANUFACTURERS 


also 

pharwac 

b. r. a » p 


FINE CHEMICALS AND 
ANALYTICAL REAGENTS 
FOR LABORATORY USE. 


THE CALCUTTA CHEMICAL CO., LTD. 

CALCUTTA 
Al*a at 

MADIAS : BOMBAY : DELHI » NAGPUR : JAMSHEDPUR ETC. 


Whan replying to the advertiser*, plea** mention that you have teen the advertisement in Sefeaeo and Ctdttu** 
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INDIAN INSTITUTE OF SCIENCE 

MALLESWARAM P. O., BANGALORE 

• APPLICATIONS are invited to the post of ASSISTANT 

PROFESSOR OF PHARMACOLOGY at the Institute in the grade 

R*. 500 — 2 r >- -7(H). Candidates should have satisfactory academic 

r 

and professional qualifications with experience of research and special 
knowledge in ex|>erimenu>l pharmacology and chemotherapy. The 
selected candidate will he on probation for a period of two years, after 
which if confirmed, he will continue till the JOth June following the 
date of his attaining the age of 55 years. He will he required to join 
the Provident fund Scheme of the Institute, the rate of subscription 
being of the salary, the Institute contributing an equal amount. 

Leave and other privileges will be governed by the Regulations and 
By-laws of the Institute for the time being in force. Six copies, of 
applications together with six copies of all testimonials and two sets 
of published papers, if any (which will not be returned), should reach 
the undersigned on or before the 2nd January, 1948. 

A. G. Pai, 

Registrar. 

% 

When replying to the ndveiiiicre, please mention that you have seen the Advertisement in Sripnra and Cttltnre. 
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are trying our utmost to maintain supplies 
of essential scientific goods to our patrons un- 
interrupted. We have large stocks of laboratory 
— ^ apparatus, appliances and chemicals so 
r £ that proper selection may be made by all. 


' 


Forman 'thing in lines mentioned below, please send your orders and 


enquiries to us 


BALANCES ! : : S Rough Weighing Balances, Analytical Balances, 

Weight boxes of various types etc., etc. 

THERMOMETERS : : Thermometers, Centrigrade and Fahrenheit, of 

various ranges, Beckman’s Thermometers etc. 


GLASS GOODS 


; ; Hollow glassware, Glass graduates, Special 

Glass Apparatus etc., etc. 


PHYSICAL APPARATUS : For teaching general physics, heat, light, elec- 
tricity etc., up to B.Sc. Standard, 'as well as 


CHEMICALS & 

REAGENTS : 


special Apparatus. 

Pure and Extra-pure Chemicals as well as 
special reagents for all types of work, Mineral 
Acids etc., etc. 


Bengal Chemical & Pharmaceutical Works, Ld. 

CALCUTTA BOMBAY 

OFFICE 1 P-fl, MISSION ROW EXTENSION, CALCUTTA 


WHff* repaying to the idveitliert, pleMt mention that you hive •con the advertisement In Science aaJ Ciikurc. 
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FOOD 

r PHK problem of food has assumed serious proper- required to meet the needs of the world. On the 
1 tions in large parts of the world. The total other hand food-deficicut countries like India are 
food production in the world is considerably short of not being able to nmke much headway because of 
the requirement if all the people are to be maintained the world shortage of fertilizers, agricultural imple* 
on an adequate nutrition level. The exportable ments, etc. Having a low purchasing power coun* 
surplus from the major food producing countries like tries like India, Chino, Indonesia, arc getting a far 
North America, Argentina, Australia, etc., cannot less proportion of the world's food supplies than they 
meet the requirements of the world. The, position require on the basis of their population. The follow* 
;s* aggravated by the fact that while Asia, Africa, ing table shows that of the world's food supplies 
Central Atneiica, and parts of South America are Asia, Africa and Latin America get considerably less 
living on a semi-starvation level, grains have been in proportion to their populations than Europe, 
fed to livestock in North America (though of late North America and Oceania. 
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piR ervr Distribution or World's Pood Sum, ins. 



Kuropc 

excluding 

C.S.S.R. 

Hu rope 
im hiding 

r.s.s.u. 

i 

| North 

I America 

i 

i 

Latin 

America 

Africa 

Asia 

1 

| Oceania 

1 

i 

Cereals, excluding riu* 

31 9 

43 

i „ 

i 

25 '3 

8-8 

32 

174 

j ■* 

2-3 

Crude, foodstuffs 

Ct reals and otlfcr foodstuffs, 

M 4 

47 W 

340 

*56 

2*7 

0-7 

i >' 8 

including rice 

28 4 

41 2 

24-4 

58 

2*5 

240 

IS 

Meat 

Ml 

43 7 

29*7 

111) 

3*4 

SO 

3-7 

Coffee, tea, cocoa 

0 



42-4 i 

123 

* 45-7 

0-2 

Population, in millions 

385 

340 

137 

124 1 

141 

1,114 

< 11 

Percent, of world population 

18 2 

25 0 

j 

57 j 

0*7 

52 '5 

5-5 

201 

Area, in # millions of acres 

1,340 

0,500 

, 5,000 

5,180 I 

7,500 

(1,(500 


there is a welcome tendency to divert more of the It will be seen that Europe (minus U.S.S.R .) 
surplus grains to the food-deficient countries). The having a population of one-third of that of Asia gets 

central paradox, of course, is that while many coun- more cereals and 6 times the meat that Asia gets, 

‘tries of the world are demanding food which should The World Food Council set up by the P.AJQ. 
have rationally led to* greatly increased food produc- is expected to help in providing a sort Of a World 

tion, the fear of falling prices is acting as a brake on Food Bank so that so-called surpluses might' not 

production in some food-producing countries It is depress the market but might, be held in reserve 

true that the U.S.A. h^f considerably increased her and diverted t to those countries which ftSSd 

production for world markets and has got a record the food with’ the assistance of the International 

harvest this year. But the haunting fear of depression Monetary Fund which might provide credit to ‘the 

is hot allowing expansion of production on the scale purchasing countries where the purchasing power 4 
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i» low. Thin is, however, a problem transcending 
the question of food only and impinging on the 
economic and even jxditu-al interests of certain 
countries and classes. How far, therefore, inter- 
national collaboration wtll lie successful without a 
radical alteration in the socio-economic structure of 
the world remains to lie seen. 

We are more particularly concerned with the 
problem in India. The Bengal famine of 1043 
carried away uearly 1 millions of people, left many 
millions as hitman wrecks and irreparably under- 
mined the health of a large part of the coming 
generation. In 1040 again there was the fear of a 
famine in South India and Bengal which could lie 
averted only by .intensive procurement, imports and 
by reducing cereal rations to as low as 8 oz. per day 
per head for people who can hardly afford to cat 
anything but cereals. There was an apprehension 
of famine again this year, and in many parts of 
Bengal, particularly Hast Bengal, prices of rice 
soared to Rs. 50 per niaunrl. 

fnrlia has to tackle her problems chiefly by her 
own efforts. The depends! nee on cereal grains from 
other countries is costing her foreign exchange of 
the value of about uj crores of rupees annually. 
Perhaps it would have served India much better if 
at least half of this money were utilized for deve- 
loping land, applying fertilizers, promoting irriga- 
tion, etc. Food production is bound up in India 
not only with the application of science and techno- 
logy to the problem but with the whole system of 
land-tenure which requires urgent and drastic over- 
haul. Without collective agrictdtutv which will 
enable the introduction of scientific methods, agri- 
culture can hardly make striking advances in India. 1 
The technical methods of American and Soviet fann- 
ing if applied to India with pioper adaptations would 
considerably increase production. Meanwhile, the 
population is increasing in India at a rate of about 
5 millions a year. The struggle lor food, therefore, 
must be continuous and must utilize all the re- 
soim'cs of science and technology. 

Some aspects of this problem are dealt with iu 
an article by Prof. V. Subrahmanyan entitled "A 
practical approach to the food problem in India" 
published elsewhere in this issue. He considers that 
the increasing population of India will continue to 
outpace food production or, at any rate, the gulf 
between the two is hardly likely to be bridged unless 
organised administrative and scientific measures are 
taken on a planned basis. We should not live pre- 
cariously ou imports and particularly in a world 
where there are wars and rumours of wars and we 
■nay suddenly be cut off from imports. Wc have 
suffered from famine wul also hovered on its brink 
r to*' often to allow this problem to drift. 


There are many aspects of the question, all of 
ivhich require co-related attention. A new attitude 
is called for. Along with short and long term 
l>olicies for the production of more food by the usual 
methods of extending irrigation, using better seeds, 
preventing soil erosion, reclaiming waste land, 
mechanising agricultural operations, etc., it is neces- 
sary to take recourse to what may be called un- 
conventional methods, which would require research 
as well as some changes in our food habits. 

Potatoes and tubers generally are hcavy-yielders 
and, although they provide less concentrated foods 
than cereal grains a net gain in the supply of food 
for the nation will be obtained by producing larger 
quantities of tubers Ulan now and changing food 
habits in that direction. 

In Bombay during 1046, ground-nut flour 
obtained after expressing the oil was used with atta. 
If used in proper proportion, this does not adversely 
affect palatibility while it actually increases the nutri- 
tive value. In fact, in America, the incorporation 
of ground-nut flour m bread is being advocated. 
Other seed cakes like those of scsamuin and of mus- 
tard can also be prepared as human food during an 
emergency and it is desirable that results of researches 
011 these problems arc available for ready applica- 
tion in case of necessity. The normal use for seed- 
cakes must, however, remain for cattle and for 
manure. 

In several pat ts <>t the country, raw rice is 
preferred to partgulcd rice because of taste. But it 
is known that parboiled rice is nutritionally superior 
to raw rice and also that in the production of par- 
lioiled rice there is a greater out turn of whole rice, 
because of less breakage, than 1-- the case with raw 
rice It has been estimated that about 400,000 tons 
of wore rice Tor human feeding might be available 
per year, if, by legislation or otherwise, all the rice 
produced in India were pari H>i led barring about 10% 
of the rice now used taw, which might be required 
for i dig ions purpose's or by ‘conscientious objectors’. 
Parboiled rice is, however, often considered ‘smelly* 
by raw rice-eaters. It is therefore necessary to 
improve and standardise the parlxnling process now’ 
iu vogue, which would require some investigation. 
Variations of the parboiling process like ‘rice- 
conversion’ and Prof. Sanjiva Rao’s ‘calcuring’ pro- 
cess should also l>c considered in this connection. 

The question of the use of green leafy materials, 
for human food has come into prominence during 
recent years. Apart from the use of green vege- 
tables as sources of vitamins, they are being increas- 
ingly considered as possible sources of good protein. 
Green leaf protein is now known to be almost equi- 
valent to meat protein in biqlogical value. Selection 
of right types of green leafy materials and their 
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proper processing would indicate a new direction in 
?}*,»• solution of the food problem. 

Technological advances in Germany have pro- 
duced food from wood and fat from coal during the 
last war. That which appears to be a strange method 
«f getting food today may become the usual method 
tomorrow. 

The above are just some examples to illustrate 
the need of a new popular as well as scientific 
orientation on the food problem. Many of these 
problems could be tackled most effectively in a Food 
Technology Institute, which we hope the Govern- 
ment of India will shortly establish. But we require 
not only extensive and intensive researches on the 
Micnce and technology of food but also their into- 
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g ration with problems ol policy and administration. 
Scientists are still 4 oii tap* and not on top and until 
"cience and administration arc integrated at the 
highest level there is no future for this country. It 
is time that there were a jxnmanent body in the 
Central Government which can co-ordinate both 
research and policy and which has powers to imple- 
ment that policy. Unless this is done, the hand-to- 
mouth efforts of our administrators to keep the wolf 
from the door will never load to a satisfactory solu- 
tion of the food-problem for our increasing popula- 
tion. We arc convinced, however, that if this 
problem is tackled on a scientific and comprehensive 
basis, our population instead of lieiyg a liability can 
become an asset. 


A PRACTICAL APPROACH TO THE FOOD PROBLEM IN INDIA 

V. SUBRAHMANYAN, 

IN WAX IMKTITI'TK OK SCU5NCK, BANOAlOKIi 


TP II I? tragic experience of 104.1 and the continued 
difficulties of the past three years have glaringly 
revealed the true position in regard to food in India. 
The conditions were very trying during 1046, follow- 
ing the extensive failure of monsoons during T04.S 
A large part of the country — especially South India 
had to carry on precariously during the suintner 
and autumn of 1 o 1 6 . But for the co-operation and 
generous support of other nations, a fairly efficient 
-vstem of procurement and distribution within the 
country and a severe form of rationing, the country 
vonld have been the scene of one more famine per- 
haps more tragic »than that of 1943. The repeated 
shocks have led to a general awakening and an 
increasing realization that India’s food problems 
have come to stay. 

Wk may soon have to pack another Food Crisis 

The causes which led to the present position are 
tairly wellknown. During the past thirty years our 
agricultural production has remained more or less 
stationary, while our population has steadily 
increased. From the favourable position of the 
exporters of agricultural produce, we have steadily 
deteriorated into that of importers. We are now at a 
stage when a strict system of rationing, combined 
with the import of a few million tons of food per 
annum, will just meet our requirement. The favour- 
able monsoons of 1946 have somewhat eased the 
I»osition for *947. bn* the outlook for future years 


is still uncertain. Tla country will have to pre- 
pare lor worse years. When the season is less 
favourable, the available food is certain to be less 
and the demand from the growing population con- 
siderably more than it is at the present time. The 
present rationing system a ill work only as long as 
there is a minimum amount of food to go round and 
a large section of the population ( especially In urban 
areas) has the means to purchase the rationed 
quantity. Judging from the trends, the present 
position is not likely to be maintained for long. Wc 
have to take heed of the signs and prepare for the 
future. 

The factors that will disturb the present system 
are, chiefly, the following (i) tlie inevitable fur- 
ther increase in population, the annual increase being 
between 5 and 6 millions ; (if) the fast advancing 
post-war depression, with diminishing average income 
and increased unemployment ; (iii) the greater home 
demands of the producing countries with increasing 
requirement for grains and tubers as raw materials 
for different industries ; (iv) reduced exports owing 
to advancing foreign competition and, consequently, 
diminishing purchasing power of the country as a 
whole ; and (v) general unrest among the people 
owing to a clash of ideals— religious, communal and 
so forth. Against these, may be considered 
(a) greater food production by improved irrigational 
facilities and agricultural methods within the 
country ; (6) improved conditions in Europe, Japan 
and other war-ravaged countries, thus releasing more 
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food fur being diverted to Iwjia ; {. .1 improved 
industrial development withm the country 'Alien all 
the planned industries i oim into being ami thus 
make more money av'jul.ibk for the purchase of food 
when and where needed 

On comparing t li . two tv.i-% ot factors, it would 
not be difficult to predict tlia* out demand for food 
will steadily get ahead of our capacity for produc- 
tion ; that the put chasing power of the people and 
of the country as a whole will tend to diminish owing 
to the inevitable |iost-depres*ion ; that if fresh diffi- 
culties are to be avoided, it will lw necessary to 
utilize our available resources in the most efficient 
mariner possible* It is here that the fullest co- 
operation between the scientist anil the administrator 
is needed. 


Tine Scientist suotn.j) wvvk an b'l i'KenvK Voice 
IN 1*0011 Pl.ANNINO 

To the ndministratoi , India’s food problem is 
essentially one of procurement and distribution of 
food grains. Ivveri this is admittedly a very diffi- 
cult task and the administrative machinery of the 
Central Government, the Provinces and the States 
deserve a lot of credit for organizing and working 
the present system of procurement and rationing of 
grains. The efficiency of the system would depend 
on continued food supplies in sufficient quantity being 
available ; on the food materials keeping in good 
condition and being clean and healthy. Added to 
that, it is a responsibility of the State to see that 
the (-topic get the necessary quantities of the differ- 
ent supplementary and protective foods. All these 
can be done only if the scientist has an effective 
voice in food ptanuing. 

Our Requirements inp CvrvciTv for Production 

There is some difference of opinion regarding 
the actual population of India at the present time. 
In any planning it is desirable to err ou the safe 
side ; so, we may assume that in 1947 it is about 
450 millions. By 1957 wo would be reaching 500 
millions, if uot more. We should, therefore, plan 
ahead fur 500 millions and the (dan should also take 
into account the possibility of a further increase. 

We may divide the population for the next five 
years into four main groups — 180-300 millions of 
people whose chief diet is rice ; 1 35*140 millions of 
people whose chief diet is wheat ; too- 110 millions 
who live mainly on millets including jowar, ragi, 
bazru and maize ; and about to millions who 
consume chiefly tapioca and other tubers. Taking 
only rice as an instance, we would require about 33 
million tons pf the hulled grain if we are to provide 


t lb. of rice i*er head and about 35 million tons ■ 
we provide 13 ounces per head. The recent exi« 
riencc h«»s shown that the country’s production 
together with the imports, will be just about cnoug 
to maintain between n* and 13 ounces. An increa-. 
of at least 35% in supply will be needed it \w .0 
to maintain a ration of 1 lb. per head. 

A great deal of valuable work has already beu. 
done on the effect of various factors on the yield nr 
rice, lly choice of right variety, efficient cultivation 
operations and proper manuring it should be jiossibk 
to increase the yield by as much as 50% This high 
figure cannot, however, he attained in large-scale 
practice. Moreover, there is not enough scope for 
applying known findings. Thus, even if we apply 
1 ewt. of ammonium sulphate per acre we can expect 
an average increase in yield of about 10%. We have 
■ <) million acres under rice, so, to achieve this end, 
we will have to find about 4 million tons of the 
fertilizer 1 We do not have even a small fraction 
of this for all our crops put together. It would thus 
be seen how difficult it would be to effect even a 
slight improvement 111 the present yield of crops. 

Wu can effect a definite improvement in the 
yield of rice from paddy if the grain is parboiled' as 
is (tone in some parts of India. The average im- 
provement will be between 5 and to";, and that will 
mean that between one and two million tons extra 
food will lie available. Parboiled rice is more slowlv 
digested than raw rice, so, the total consumption in 
that form would also be about 5% less than that of 
raw rice. In sonic parts of the country, there is 
prejudice against using parboiled rice, blit that can 
be overcome. In many factories the parboiling is 
not done with the necessary care, but that can be 
rectified. Parboiled rice is more nutritious than raw 
rice and in due course, the consumers will appreciate 
its good qualities. In the ultimate interests of the 
country and the people, there should be compulsory 
legislation enforcing the use of parboiled rice except- 
ing for religious and other special functions for 
which raw rice is required. Converted rice is also 
a form of pnrUiilcd rice and, wherever it is to the 
advantage of the country' and the people, plants for 
the production of converted rice may also be set up. 

At the present time a good deal of land is in a 
state of neglect or indifferent attention. This is 
partly due to ignorance, but more largely to the fact 
that the tenants have no interest in it. To the 
absentee land-lord the land is only a form of invest- 
ment yielding a low rate of interests This system 
should be eventually abolished and it should be legis- 
lated that a person who owns any land should also 
be there to cultivate it. In the meantime, there 
should be a State organization for inspecting all the 
lauds and reporting on their condition. If any land 
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not in the condition in which it should lx-, there 
-hould be a competent agricultural Inspector or othci 
,,!ltcer to rej>ort on it and suggest improvements. If 
these improvements are not carried out, there should 
K* some form of penalty. The working of the sys- 
tem may have some defects, hut it would turn out 
to he fundamentally sound. 

Being situated in the tropics, the depletion of the 
land is continually going on. The soil has rarely 
any cover that* will keep it loose and, at the same 
time, protected. Every soil should have some pro- 
tection that will reduce the risk of rains washing 
away the fertilizing ingredients. In this direction 
also, a regular service for advice and assistance is 
needed. There should also be a provision for the 
Slate to assist in fertilizing lands, hut there is not 
iiiougli fertilizer to go rouud. 


Xi:r:i> for Stokagr \m> Ri-ci.amation or i*\rtiai,i.v 
Sron/r ('.rains 

Millets and other dry crops depend mostly on 
tfic monsoons and other favourable weather condi- 
tion. In good years, they give sufficient yields for 
meeting the needs of man and the animals. In bad 
seasons, which are not infrequent, they fail badly. 
The most efficacious procedure will be to build sub- 
stantial reserves, each area building up its own pool. 
The .State should build up granaries, the farmers 
being encouraged to store in them. There are two 
efficacious methods of storage— one by reduction of 
moisture and the other by the use of chemicals. 
Both the methods are useful and installations should 
lie set up wherever possible. If co-operative storage 
<loes not work, the State can buy the grains when 
they are plentiful and store them. Millets perish 
rapidly through insect attack and everything possible 
•-hould be dong to preserve them for meeting the 
needs of lean years. 

Wheat responds the same way as millets, but 
being also an irrigated crop, the yields are less liable 
to variation than in the case of millets. Storage of 
wheat is well known and simple methods suited to 
Indian, conditions should be adopted extensively. 
Apart from the Government, the local bodies should 
also take active interest in encouraging modern 
.methods of storage. 

At the present time, there is extensive spoilage 
of grains through various causes. All < spoilt grains 
arc not unusable ; in fact, quite a lot of it can be 
reclaimed and rendered useful. We should have a 
nationwide service in this direction. Treatment 
plants should be set up at the major centres. There 
should also be advice and assistance for treatment 
even on a small scale in the homes. 


Mti.Kj Meat. Egos vni> Fish 

Milk iyul other dairy products are highly 
important. Apart from being first class articles of 
food, they are also protective foods. As discussed 
m a previous contribution, we do not at present get 
even one-fourth of our requirements of these 
products. Every jiossiblo effort is beiug made to 
step up production, but our main limiting factors 
will bo fodder and concentrates. More and more 
land will have to go under human food production 
and it will be very difficult to increase milk supply 
per capita above the present level, especially when 
considering the rapid increase in population. 

Similar difficulties will also l5e experienced in 
regard to meat and eggs. At present, these two 
concentrated forms of high class food arc not 
rationed. The richer classes can afford to get their 
requirement, while the poor classes have to go largely 
without them. The position is not likely to improve 
and more and more people will have to chauge over 
to purely vegetable food materials. 

The prospects in regard to fish are fairly pro- 
mising. India has an extensive const line and the 
prospects in regard to sea fishing are fairly good. If 
the plans which are now beiug prepared are carried 
to their logical conclusion, there should be increased 
supply of fish in the years to come. It is hoped 
that the related food industries will also be soon 
devclojx'd. 

Our Ciiikf Proju,km is onr or Foodgrains and 
Vkgktaim.k Food Matrriai,s 

India’s main problem is, however, essentially 
one of foodgrains. The majority of people are, and 
will continue to be, vegetarians either because of 
tradition and religious scruples or on account of 
economic conditions which would take meat and 
other expensive animal products beyond the reach 
of a large section of the people. We will, therefore, 
concentrate our attention on foodgrains and other 
vegetable food materials. 

The irrigation projects, now on hand, as also 
those which are being planned will bring a few more 
millions of acres of land under cultivation. They 
will help to provide about 10 % more food. A 
similar argument would apply to the inclusion of the 
cultivable wastes ; and reclamation of soil frhich has 
suffered through erosion. These are essential steps 
and* they will also help. It will not, however, 'be a 
wise measure to encroach on the forest areas and to 
convert them into agricultural lands. Apart from 
their other advantages, the forests provide our fuel 
and timber and we cannot afford to destroy them. 
There is already acute shortage of firewood and char- * 
coal over a considerable part of the country. 



SCIKNCti AND CULTURE 


Vol. 13, No. f! 


316 

We have at present no effective procedure for 
maintaining even the js ounce ration without resort- 
ing to inr|iortH. There were fairly good crojH during 
..the latter half of iqqo, but the subsequent years may 
we fKKirer crops. In that case, we may have to 
resort to larger imports. Adder I to this, there are 
at least five million more people to be fed even vein. 
Keen inq-oits — we get only a part of what we ask 
for— cannot iru.ntnm us from year to >ear I’nless 
we have alternative sources of food which we ran 
depend on, we will soon have to fact anotlui crisis. 

AlilUTIi SoPKCKS OP Foods — I.hVI'Y Footes 

iiv tiadifion and habit, a large majority of people 
in the country have from tune immemorial been 
consumers of grains which are quite concentrated 
forms of food. We do not always get sufficient 
quantities of grains, and, more recently, trials have 
been enrtied out over different parts of the country 
incorporating powdered seed -cakes with cereal Hour. 
We are even more accustomed to leafy foods which 
in season are quite plentiful. I,caf crops are more 
dense and yield much more hcavilv than gram crops. 
We should extend this idea and search for more of 
leafy vegetation which are soft and succulent and 
which could be grown on agricultural lands either 
IHjrwnnetitly or as annuals. The tender leafy 
materials can lie dried or otherwise processed and 
powdered. In that form, they will make good addi- 
tions and supplements to the available supply of 
cereals This is an extremely (intent method of 
lidding to our food resources. 

A cereal crop like rice can yield i,- kki- 1,500 lbs. 
per acre. That would produce between 500 and 
750 lbs. of the finished edible material. A leaf crop 
can yield 30*50 tons or more per acre Kvcn allow- 
ing for the comparatively high moisture content, the 
net dry weight will be many times more than what 
vve can obtain fropi a grain crop 

If dried and processed food in this form is avail- 
able in sufficient quantity, we can add it in any 
desired proportion to our available supply of cereal 
food. We can mix it with flour or issue it separately 
as a supplementary foot!. If vve can produce, say, 
5-6 milium tons of dry food in this manner, we can 
face any immediate shortage of grains. 

A grtnit deal of valuable work has been done on 
the composition of leafy foods at different stages. 
They are most useful in the tender form when they 
also contain the least amount of fibrous matter. 
They are rich in vitamins, minerals and other acces- 
sories. Elvehjem and his associates in America and 
Guha and 00- workers in India have demonstrated 
'their high supplementary value. Some of them are 
also rich in proteins (5*10%). They are far better 


foods, on the whole, than tubers which are poo, 
excepting in regard to starch. They are ..also prt 
ferable to seed-cakes which, though concentrated, 
are wry difficult to digest. 

All over India, we use leaf crops as vegetable.' 
We art familiar with them and vve like them. NY 
research is needed to determine their suitability a* 
human food. What is urgently needed, however, 1-. 
an intensive programme to determine the best am! 
the cheapest methods of processing them, as also 
conditions for drying and storage. The keeping 
qualities of the final products will have to lie care- 
fully followed. On the agricultural side, the methods 
of large-scale production and harvesting will have 
to be worked out. It may be possible to produce the 
leaf crops between two grain crops. 

There are, of course, hundreds of edible leaf 
materials which are not at present used as human 
food.- These would require systematic study lioth in 
the laboratory and on the field. There should be a 
big nation-wide programme with several research 
laboratories ami agricultural stations working 
together at the same time. The results are bound 
to be useful from both the scientific and the practical 
points of view . 


Tihkk.s vs Additional Foods 

The- desirability of pioducing more- tuber crops 
has been stressed Imth hv the Famine Enquiry Com- 
mission, and more recently, bv Prof. Afzal Hussain. 
Tite- potato, sweet potato and tapioca are already 
established in the country and are quite heavy 
yielders. Thev can be used either in the fresh con- 
dition or in the dehydrated forms. The latter are 
still quite expensive and improved methods should 
be found for drying them cheaply and without loss 
of useful food constituents. Cheap and efficient 
methods of storing the dehydrated products should 
also be worked out. The tubers are relatively poorer 
articles of food titan the grains and they require to 
he amply supplemented with proteins, fats, minerals 
and vitamins. In this respect the leafy foods would 
bo preferable. Perhaps tubers and leafy vegetables 
can both be used as supplements to each other and 
added to our available supply of grains, which will 
continue to be our main source of food. 

The importance of developing these lines to the 
stage of practical application cannot be over* 
estimated. We may have to face another food crisis 
at any time and vve should not he unprepared. We 
cannot go on depending on food imports, which, 
apart from their being a' source of continued drain 
to the country, are not likely to come np to our 
increasing requirements. We have to help ourselves. 
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Need for more Work on Alternative and 

So PPLRMSNTAR Y FOODS 

A great deal of work still remains to be done 
in the line of alternative and supplementary foods. 
There should be continuous search not only from 
among potential sources within the country but also 
in other parts of the world. Several new forms of 
;ood can thus be discovered. Some of them may be 
*rom heavy yielding plants while others may be 
derived from plants capable for flourishing under dry 
and arid conditions or under conditions of heavy 
rainfall and in forests. The subject requires fresh 
jppinnch with a new outlook and vision. 


Food Research RKymuKs murk Encouragement 
and Support 

i 

The subject of food research requires far more 
encouragement and support than it has yet received. 
As it is, there is very little of scientific reeogirition 
.iml appreciation of efforts in this field. Although 
time is <i good deal of talk about encouraging 
applied research, the people — vdlh a Ieiv exceptions 
~i i ho me realty on tof < and who get rnos[ of the 
State patronage and support arc pure scientists. 
Tin v are the Government advisers and they shape 
the destiny of science in the country. The people 
\vln> make nositivc contributions in vital lines like 
food are practically forgotten. If this state of affairs 
is not remedied, it will not lie possible to attract the 
best talent for applied research. 

Studies on the processing of concentrated foods 
like soya-bean and different oil-seeds and cakes 
should be further intensified. Although the rest of 
the world has gone, ahead with dozens of uses for 
Nova-bean, we are still having a stiff uphill task in 
demonstrating the food value and popularisation of 
'oya-milk. The tpsk of the scientist becomes very 
difficult when lie has to contend against old pre- 
mdices ; when he has to do all the laboratory work, 
cnimal experiments, human feeding, large-scale pro- 
duction and at the same time popularise the product. 

On the agricultural side of food production, a 
'eat deal of organisation is still needed. In addi- 
ion to better soil management, we require a big 
"icanisation for conserving our niamirial resources 
'id for utilising every i»os»iblc source of fertilising 
uigredient. One of our biggest drains is through 
'--wage and we should have a nationwide policy for 
' "n serving all the fertilising ingredients present in 
'wage. , 

Although we have quite a large number of 
scientific workers, we arc yet short of the highest 
type of talent that could plan witl; vision ami 
organise large-scale effort. The number of expe- 


rienced workers in each field is very small antP this is 
borne out by the fact that practically the same persons 
figure in various planning committees. Even these 
people can give only part-time attention to each 
subject, so much so that there is very little concen- 
trated effort in any direction. 


Need for a Central Organisation for the Study 
of Food Problems 

For the best part of a year, the author has 
pleaded that, as food is the foremost problem of the 
country, the State should have a central organisa- 
tion — including some of the njost experienced 
scientists in the country— which will be concerned 
exclusively with the day-to-day food problems ; in 
planning and organising various lines of scientific 
work bearing on food ; also conducting extensive 
field studies and arranging for demonstrations at! 
different centres. The organisation will work in 
close association with economists, agriculturists and 
health authorities. The staff will have to work on 
wholetime basis as, otherwise, it will not be possible 
to devote concentrated attention to the important 
problems on hand. There should Ik* ample provi- 
sion of funds with discretion for use in the best 
interests of the work. 

It may not be difficult to organise such a team 
if the State lakes sufficiently keen interest in the 
subject. Scientists would be willing to help in a 
national effort : at the same time the State would 
give them every possible support 

Even at the present time, there are not many 
who are not sufficiently alive to the gravity of the 
situation. Our position in regard to food is quite 
precarious and we may, at any time, be faced with 
another crisis. We should not be tinprei>ared : nor 
should we go oil begging of other countries for food. 


Tint main Cause of our Trouble is the Uncon- 
trolled Increase in Population 

While every possible effort should be made to 
meet the increasing food demands of the country, 
the State should also tackle the root cause of the 
trouble. Our population has already reached an un- 
comfortable level, at which it is extremely difficult 
to provide adequate food, clothing and housing. 
Millions of us live in a state of semi-starvation. 
There is considerable distress all over the country. 

A further increase will make things very much more 
difficult. It may even reach a breaking point when 
it will 'no longer be possible to maintain any law 
and, order. The consequences should be envisaged 
by all who have the interests of the country at heart. * 
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The State should face the issue and organise a 
nationwide effort in the form of free ‘advice and assist- 
ance in controlling the imputation. It may take some- 
time for the effects to be felt but uc will be steadily 
warding off the other inevitable crisis 


STATK iMTlVnVR NKKPKIi t’OH TACK f. I NO THK 
T’OtTJI. VriON I ; B« 

The food problem of the country cannot be al- 
together dissociated front the imputation problem. 
Jointly they constitute the biggest problems before 


the country today. Thev have* profound iufiUeik 
on all the social, political and economic problem, 
before the country. They re-quire, therefore, tin 
unanimous and whole-hearted attention of the Stat 
authorities. With an organised nationwide effort, 
the country can look forward to a future: othc-rww 
the outlook would be very gloomy. Hunger will 
break all barriers of organised human society ami 
the whole of the State machinery will collapse 
India is now practically an independent nation, but 
the freedom will be worth nothing if we are to live 
in a slate of abject misery, without adequate food, 
clothing or shelter. 


WILLIAM CAREY (I76M834)* 


WILLIAM CARRY was I torn on the 17th August, 
1761, nt a village, Pniik-r’s Purv in Northamp- 
tonshire. His father was originally a weaver and 
later a teacher in a village school and clerk in a 
local parish. From his father William Carey imbibed 
an intense desire for knowledge in various branches 
of arts and sciences. Tie was specially interested 
in Historv, Geography, Travel, and in Natural 
History. 

From the age of 14 (1773). Carey hud to make 
efforts to earn a living. At first he was apprenticed 
as a hand-loom weaver, and later at Piddington to 
agriculture, but it did not suit his health. So in 
1775 he had to take tip the profession of shoe-making 
which wus becoming the chief craft of tire country 
and continued in this profession till 1780. During 
this period , he learnt -cveral languages-* Dutch, 
Italian, French, Latin, Greek, Hebrew, --ami also 
read religious Ivooks, classics, test books of science 
and history and Petiodicai ■ b /•<>/<«/* of the baptist. 
In 1786, he became a teacher in a school at Moulton, 
and also served in the pastorate at Moulton (a village) 
and Leicester (a town), By tyfwr, he became a 
clergyman and began lay preaching. <hi October 2, 
t703, 14 obscure men met at the house of William 
Carey at Kettering and formed the ‘Baptist Mission- 
ary Society’. Carey soon after conceived tire idea 
of taking the message of the Bible to India. The first 
of a notable succession of missionaries, Carey also 
became famous ns a linguist and ait educationist in 
India. 

* Poll text of n talk entitled “Carey .1 lVa.iiiut ' given 
by Mr A. K. Obosh, Honorary Secretary, Botanical Society 
of Bengal, on the occasion of the ntmivcr<rry of die founda- 
tion of the Royal Agrt-HorticnUnral Society of India, held 
•»n the 15th September. 1947. at the. Society** premise*, 
o I. Atipur Road, Cfclcnttn. Mr A. P. IVnlh.it. President of 
die Society, presided. 


Columbus’ account of the discovery of America 
and Captain Cook's voyage in the ‘Endeavour’, 
infused in Carey’s mind a desire for an adventurous 
career. In Cook’s records, he became interested in 
adventure, seamanship, exploration, astronomy, art 
and Ijota’ny. , 

Escorted by John Thomas (the first baptist mis- 
sionary to arrive in India in 17K3, as a medical 
attendant of the East India Company's fleet), Carey 
(age 42) set out for evangelistic work on June 1.;, 
1703, from Dover by 'Princess Maria’, a Danish ship. 
Thomas had bv this time twice visited Bengal, settled 
at Mnlda and Calcutta, could read and speak in 
Bengali and even sojourned for sometime at Naba- 
dwip (the birth place of Chaitnnya) for studying 
Sanskrit. During his voyage, Carey learnt Bengali 
from Thomas and landed at Balasotv on the 7th 
November, 1703, arriving in Calcutta oil the qth 
November, after 5 months’ voyage. Thomas and 
Carey were thus the first Englishmen to voyage to 
India (or Asia?) for sheer love of Asia and of Christ. 

From Calcutta, accompanied by Ramratn Bose 
(who was employed as Caiev’s nwonslicc), Carey 
moved on to Bamlcl, Nadia and finally to Debhatta 
in the Sttnderbans. It is said that he was pursued 
by the agents of the East India Company, — who 
tolerated no missionary activities within their 
domain, — and in fact Carey was sheltered for a 
while by Niloo Dutt of the Ratnbagan Dutt family 
in his garden house at Manicktola. While at Bandei,* 
Carey got the information that the East India Com- 
pany had been looking out for a person with know- 
ledge of botany to superintend the Company's garden 
at Sibptir. Captain Christmas interviewed the 
official chief, showed him a botanical monograph of 
Carey and convinced hint of his fitness for the 
appointment. Carey went to Calcutta, but found 
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the situation disposed off already. William Rox- being offered by* Ramrara Bose's uncle)' end acquir- 

burgh had stepped up before him and was>appointed mg knowledge of local plants, birds sad insects, 

to the post. It so happened later that Roxburgh About this time his name was mentioned to the 

und Carey became great friends and co-workers in Government for a botanizing quest to Assam and 




William Carey and Ramgopul Nayalankar (allat Copal Nayalankar). The latter 

acted aa Carey’s amanuensis. 

Photo : After Robert Home.* 


*Intlian Botany, and Roxburgh’s pioneer work on 
India’s flora is known to us today due to the efforts 
>( William Carey. 

From February, 1794 to August, 1794, Carey 
remained at Sunderbans, doing land tillage (land 

* Our thanks are due to Rev. D. S. Wells, Secretary, 
««pti*t Missionary Society, Calcutta, for the loan of the 
Mock of this photograph. Ed. Set. & Cut. 

2 


Tibet then he was apj>ointed Manager of Indigo 
inanhfactories, with the fair and fixed salary of 
Rs. 200/- per month, at Madanabattee (3a miles north 
of Malda) where he remained up to the end of 
December, 1799*.' 

.By 1795, Carey had acquired a good grasp of 
the Bengali language and could read and speak in 
Bengali with ease. He began proaqjiing to the 
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numerous employees in the Indigo factory and taught 
them to grow better roots, fruits and cereals. He 
•Iso introduced garden and flowering trees, seeds, 
fruits, field and forest trees, from abroad. One of 
his constant donors in India was Matthew Smith, 
superintendent of the 'Botanic* at Sylbet. Hw fre- 
quent tours over the district of Dinajpur gave him 
opportunity to get a masterly knowledge of the flora 
and fauna of the district and of the contiguous parts 
of rural North Bengal, lie often advised people on 
the prospects of growing jute and other crops 
in North Bengal. In 1705, Carey visited Bhutan 
and hunted new plants. lie visited Bhutan for a 
second time in *707- *4 .plant kinds including a 

new species 'Carey a' from Bhutan were presented 
by Carey to Roxbutgh, who reciprocated these gifts. 
Carey also furnished Bengali names of plants to 
Roxburgh, who in turn gave Carey Ixrtanical names 
whenever asked for. 

Amidst nil these scientific activities tie was no 
less busy with his literary work. By the cud of 
1706, the whole of New Testament was translated 
and a Bengali grammar and dictionary compiled by 
Carey. He had now to find out ways of printing the 
New Testament, for which printers at Calcutta 
demanded Rs. 40,000 for 10,000 copies . In the 
meanwhile life at Mmulannbntte was not very happy 
and easy. The work on Indigo was practically 
stopped due to alternate flood and drought for two 
successive years, and the factory ultimately was 
closed in 1709. 

In 1707 (December), a letter foundry was set 
up in Calcutta for Bengali and other vernacular 
languages, and soon after a wooden press arrived 
from Kngland, and Carey secured this for £45 with 
the help of Mr IMncy (owner of Indigo factories) 
and brought it to Mndannbattce in September, 179X. 
Specimens of Bengali letters for types for the printing 
press were also sent by Carey to Kngland, and 
Indian printers were engaged to run the press and 
do the compositors’ work. With the close of the 
Indigo factories in 1799, Carey started a new estab- 
lishment at Kiddcrpur (to miles from Madanabattee), 
with his savings amounting to Rs. 3,000/-. In the 
same year a proposal made by ' Carey to set up the 
printing press at Maldah (or even anywhere beyond 
Calcutta) was peremptorily refused by the Governor- 
General, Marquess of Wellesley, for reasons of State. 

On October 13, 1709, a second batch of baptist 
missionaries, vie., Marsh man, Ward, Brutisdon, and 
Grant arrived in Calcutta, but failing to find any 
shelter, as the British authorities forbade their 
dwelling in the Company’s domain f — they went to 
the Danish settlement at Seram pore. They were 
later joined by Carey, who left Madanabattee on the 
-5th December, 1799, leaving behind all his assets 
excepting the printing press and his multitude of 


precious plants which he had collected between 1793 
1799. 427 species of plants were listed by Carey as 
growing in lits Scrampore garden in June 1800, all 
brought from Madanabattee. Carey arrived at Scram- 
pore on the 10th January, 1800, and from this date 
missionary activities commenced at Serampore. Ward, 
Brunsdon and Carey’s son (Felix Carey) took up the 
work connected with the press. The press was set up, 
letters brought from Calcutta, and with the help of 
Indian compositors, printing of the Bible commenced 
and the first book in Bengali, vis., Carey’s translation 
of “A letter to, the T.ascars”, was published from 
‘Serampore press'* in August, tSoo. On February 
12, 1 Sot, Bengali New Testament was published 
This is preserved at Serampore College Library 
Carev thus earned the gratitude for preparing letters 
in Bengali and other Indian languages for the press 

Soon after on the 24th November, 1S00, the 
Marquess of Wellcstev, who founded the Fort 
Willfant College in Calcutta (where the writers I of 
the Fast India Company were taught the chief Indian 
languages and literature, historv, etc.) attracted by 
Carey’s linguistic and literary abilities invited him 
to lie the teacher in Bengali, Sanskrit and Marliatti 
in the college, on a salary of Rs. 500/- per month 
Carey took up the appointment on the 4th May, 
tSoi. The revival and improvement of the Bengali 
language really commenced at Fort William College 
bv Pandits (Mritvunjov Vidyalnnkar, one of India’s 
best Sanskrit scholars, Ramram Bose, Rajiblochan 
Mukherji, Oolaknath Sarmn and others) under 
Carey, through whose liberality and great exertion 
many works were carried through the press and the 
tone of the language of the province greatly raised. 
According to Dr S. K. De, “To Carey belongs the 
credit of having raised the language (Bengali) from 
its debased condition of an unsettled dialect to tlic 
character of regular and permanent form of speech, 
callable as in the past, of becoming the refined and 
comprehensive vehicle of a great literature in the 
future.” “Carey was the centre of the learned 
Bengalis whom his zeal attracted around him. The 
impetus which he gave to Bengali learning, "is to be 
measured not merely by his production and his 
educational labours, but by the influence he exerted 
and the example he set. His college rooms became 
the centre of literary activity. The best intellects 

and scholars of the country met in friendly inter- 

* 

• The present Baptist Mission Press, Calcutta, inherits 
the traditions nnd carries forward the achievements of the 
work! famous 'Serampore Press’ founded by Carey, Marsh* 
man and Ward in 1800. W, H. Pearce, who came to Seratn- 
pore in 1817 and was associated with Ward, himself a 
xrinter, opened a press in Calcutta >ti the Serampore model 
n 1818. These two presses were* amalgamated in 1837* 

f They were designated as 'Writers of the Company' 
and hence the building where they lived is known as 
’•Writers* Building*'. 
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course at Fort William and Carey drew around him 
,s hand of enthusiastic writers beut on removing the 
joverty of their languages*’. 

Thus the beginning of the 19th century ha* 
been the formative phase of the modem Bengali 
Prose literature. Whatever has been written during 
this period has been either instructive, informative 
or discursive. The missionaries at Serampore headed 
hv Carey and the Pandits under him are responsible 
for both instructive and informative phases by tran- 
slating from English into Bengali. The Pandits 
similarly translated from Sanskrit into Bengali, while 
the third phase that of discursive is due to the efforts 
t.i Raja Ram Mohun Roy. "Carey was the pioneer 
of the revived interest in the vernaculars*' said 
Rabindranath ; he is thus rightly given the primal 
place in India’s modem literary development. 

Towards the end of 1806, Haileybury College 
was established at London for the training of India’s 
civil servants, and the staff at Fort William College 
reduced. But from January 1, 1807, Carey Became 
I'rofessor of Bengali, Sanskrit and Marhatti lan- 
guages at this College, on a salary of Rs. 1,000/- 
per month, and he continued in this College till 
iS.u , when he was pensioned off at the rate <<f 
I\s. 500 p.tn. 

During this period lie wrote a Bengali grannnai 
(1X01), Bengali text books (including the Ramayana 
and the Mahabharata (1802). Besides he edited and 
published grammar and dictionary in Sanskrit, 
Marhatti, Oriya, Assamese, Punjabi and Canaresc, 
and translated the New Testament and the Old 
Testament into 34 different Indian languages. But 
iiis greatest achievement was the "Dictionary of the 
Bengalee language’’, in which 3,000 Bengali words 
are traced to their origiu and their meanings given in 
3 volumes (1815-25). His scientific acquirements and 
conversancy with the subject of natural history 
qualified him t® employ characteristic denomination 
for the ''products of the animal or vegetable kingdoms 
peculiar to the East. It has been suggested by some, 
Jlhat being the head of the missionaries at Serampore 
and For* William College, Carey appropriated for 
himself the entire credit for this Herculean work on 
various Indian languages, but contemporary history 
disproves this allegation. 

In 1805, the Asiatic Society of Bengal allowed a 
stipend of Rs. 300/ - per month to Carey for scientific 
and other writings in Sanskrit to be translated into 
English. Carey became a member of this Society 
in 1806 and met Calcutta's most catholic intellectuals. 
The Ramayvna was translated into English by Carey 
and 3 volumes published between 1806-1810. Carey 
was also appointed Bengali translator of the Bengal 
Government on a salary of Rs. 360/- per month in 
1824. The post was abolished in 1S30. He tran- 


slated among other Sir William Jones!, ’Digest of 
Hindu Law’ and became a botanical friend of both 
Sir William Jones and Raja Ram Mohun Roy. 

The Government thwarted the mission's activities 
in 1805 and again in 1S06, 1807 and 181a, Sir 
George Barlow (Acting ( 5 ovornor-Gecnral in ' 1805) 
stopped opeu preaching and distribution of litera- 
ture and even demanded transfer of the press to 
Calcutta. ' Preaching was later allowed around 
Sera 111 i>ore colony but not in tlie open and least in 
‘Lall Bazar'. 

In March 1812, a large fire consumed all the 
printing office, excepting tlie press and the paper 
manufactory involving a loss of Rs. 70,000 ; a large 
number of manuscripts were lost* which no money 
could replace including jiortions of all Indian scrip- 
ture versions, Canaresc New Testament, Old Testa- 
ment books in Sanskrit, many pages of his Bengali 
dictionary, Telegu grammar, Punjabi works, portions 
of Ramayana and dictionary of Sanskrit and allied 
tongues. But within 12 months the loss was fully 
repaired. 

At about this time (1.81S) a college was founded 
at Serampore by the Rev. Drs. Carey and Marshman 
and William Ward. Carey’s ideal was that though a 
Christian College, creed, caste or colour would not 
be a bar to one’s admission in that institution. The 
King of Denmark, Fredrick VI, conveyed a large 
house and ground belonging to Ilia Majesty to Carey 
for the College. The College obtained a Danish 
Charter in February, 1827* giving perpetuity to the 
institution and its endowments and empowering it 
to grant degrees in all faculties. It is still the only 
College in India with power to confer Divinity 
Degrees. The College was later one of the 8 
colleges affiliated to the Calcutta University in 1857. 
The college building, erected in 1818 by Dr Carey 
and his colleagues, still remains one of the finest 
college buildings in India. The "College House", 
at one time occupied by Dr Carey, now provides 
accommodation for the professors.. Dr Carey remained 
Principal of the College from 1818-32. Besides, 
lie established at Serampore a network of free verna- 
cular schools for boys and girls and a model agri- 
cultural farm for imparting instruction in scientific 
agriculture to the cultivators. 

The science of Botany was his constant delight 
and study. He subscribed Curtis’s monthly ’’The 
Botanical Magazine” * Surrounding, adorning and 
completing the college was Carey's amazing five- 
acred botanic garden— -the finest then in the east,— 

• The “ Botanical Magazine" founded by William Curtis, 
(bicentenary of, whose birth was celebrated on Jan. 12 , 1040 ) 
is one of the earliest botanical journals ; its publication has 
not been interrupted since its appearance, in 17S7, and is 
one of the world’s foremost periodicals. (See Endeavour^ 
January, 1047 , p. 13 ). * 
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and hiif fondness for his garden remained to the 
last. Its plants, shrubs, flowers, fruits, trees, groves, 
tanks, conservatories, aviaries, etc. together with the 
museum within the college were admirable. His 
collection of mineral ores and other objects of natural 
history was extensive. The arrangements made by 
him were on the I.innean system, and the garden 
contained rarest botanical collection of plants in the 
east ; to the extension of which, by his correspon- 
dence with persons of eminence in Europe and other 
parts of the world, his attention was constantly 
directed and in return he supplied his corresjtomlents 
with rare collections from the east. 'Many plants to 
1h> found in Bengal today came of seeds first birtl- 
lionie or wind -sown from Carey's garden’. 

The Scram pore garden was then, in Carey’s tune 
(and later during Voigt’s day) almost as important as 
the botanic garden at Sibpur, and worked hand in 
hand with the latter institution. Thus it was Dr 
Carey, and not the Hou’ble Company, who in 1814 
undertook the task of editing and publishing Rox- 
burgh’s (Superintendent, Royal Botanic Carden, 
1794-1813) florins Bengali' n sis (or a catalogue of 
the plants growing in the Hon’blc East India Com- 
pany's Botanic Garden nt Calcutta) after Roxburgh 
left India in him , in which are catalogued the 4,500 
species in cultivation in the Royal Botanic Garden 
between 1786-1814, of which a large number was 
introduced by W. Carey between 1796-1814 (and 
some by his son, Felix Carey) from various parts 
of Bengal that he visited during his missionary itin- 
eraries, (mending Sunt let-bans, Tend and Bhutan), 
and also from Levant, Europe, W. Indies, Cape of 
Good Hope, Pegu, China, N. America, Arabia, Iran, 
Barbarv, Malacca, etc. It is on this valuable work, 
which, but for tltc existence of the Sertunpore 
Garden, wo should never have possessed, that Voigt’s 
larger one was based. The publication of this 
Hortus Bcngalensis helped Roxburgh to secure 
priority for many of his species. 

In his introduction to f tortus Bcngalensis, Carey 
has dwelt on the status of the Sibpur Botanic Garden 
during this time and indicated lines along which 
the garden should lie developed. He specifically 
mentioned the utility of improving the culture of 
grains through the efforts of an agricultural society 
and as a substitute for the society he advocated the 
attachment of an Experimental Farm to the botanical 
garden at Sibpur, and also establishment of regional 
botanical gardens in different parts of India. Carey’s 
interleaved copy of Hortus Bcngalensis is kept in the 
Baptist Missionary Society’s library. 

Roxburgh’s eventual successor at Sibpur was 
the young Nathaniel Wallich, Serampore’s Danish 
Surgeon. Carey's letters to Wallich are indexed 
trith dates in Walltch’s ledger of his correspondence 


and were indeed instructive to the latter. Carey 
was engaged for several years in the publication 
of Roxburgh’s ' Flora Indica', in concert with 
Wallich, (Superintendent, Royal Botanic Garden, 
1817-42).* Two volumes of this work appeared 
based mainly on Roxburgh’s detailed work contain- 
ing descriptions of all the new plants which he had 
discovered, as well as notices of those which, though 
previously described, lu- had found in India. The 
manuscript of this work was deposited with Carey. 
A portion of this work, extending to Pentandria 
monogynia with the invaluable additions of Dr 
Wallich, and Dr Carey’s Sanskrit synonyms were 
published in two volumes in 1820 anti 1824 with a 
preface by Dr Carey. Wallich repeatedly acknow- 
ledged Carey’s services and whenever in doubts, he 
used to consult Caret to confirm his botanical iden- 
tifications (see Plantin' .Isiaticae Rariores by Wallich, 
1830). As this volume of the work has been long 
out of print and not completed, and as the sons of 
Dr Roxburgh were anxious that the Flora Indica, 
on which Roxburgh bestowed so many years of un- 
remitting labour, should be presented without any 
further delay to the scientific world, I)r Carey, at 
their request edited and superintended the progress 
of Roxburgh’s Flora Indica, published in 3 octavo 
volumes ut Seram pore m 1832.' 

Carey’s Botanic gardens presented. Voigt (Surgeon 
to Danish Government, Scrampore) advantages that 
led him to the study of Botany and his intercourse 
with this great man (Caiey) was a source of abun- 
dant encouragement to him. Besides the garden 
furnished a rich and varied information. 

Voigt’s Hortus included the entries in Carey's 
Garden Receipt Book, so that it dealt with all plants 
that had lived at Scrampore, but had succumbed at 
Sibpur, and all plants introduced at Scrampore 
between 1814-34. Several of these were obtained 
not by Voigt but by Indian collectors sent by Carey 
or by Voigt himself. 

After Carey’s death ,{1834) Voigt superintended 
the Scrampore garden from 1834-43.! He felt it his^ 

• “So competent a botanist was Dr Carey acknowledged 
to be, that he was put bv the Local Government in charge 
of the Botanic Garden, when Roxburgh was obliged to 
leave it ; and he continued to hold charge of it until re- 
lieved by Dr Buchuiton-H.itniitou, who was nominated its 
Superintendent hy the Court of Directors in England.” 
Roxburgh left India in 1813 and Buclianau-Iiamilton joined 
in 1814. So Carey's office of Super nuende ut-ship was for 
abont 6 to 12 months. 

f This edition having been for many years out of print 
and difficult to purchase, a verbatim reprint of it in one 
volume was undertaken by C. B. Clarke, F.R.S., which 
appeared in 1874. The main object of this edition was to 
put the book within the reach of the poorest Indian student 
(price Rs. 5/-); it remained the standard work on syste- 
matic botany in India for the whole of the 19th century. 

$ Voigt also acted fer sometime as Superintendent, 
Royal Botanic Garden, Sibpur, when Wallich went on leave 
in 1842. 
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i nty to place on record the results of the botanical 
' tbmir of Carey extending for more than 30 years, 
i'his was accomplished by 1841, when the nianu- 
„, :n pt was made over to the Agricultural and Horti- 
uitural Society , who generously engaged to defrav 
lu expenses of the publication. Obstacles, however, 
rose to the acceptance of Society’s offer and printing 
as suspended. Voigt left India with the nmnu- 
cript, and died on 22*0-1843. The work was latci 
-•vn through the Press successively by Eh- William 
ihiftith, Superintendent, Royal Botanic Garden, 
i>.|2-44) and John Mack of Scram |>o tv College. Tlu- 
-eope of the work is indicated by its title : 

“Ilortus Subarbanus Calcut t crisis : A catalogue 
,'f the plants which have been cultivated in the lion 
hast India Company’s Botanical Garden, Calcutta, 
,md in the Serainpore Botanical Garden, generally 
known as Dr Carey’s gaiden, from «he beginning ol 
both establishment (1786 and iSno) to the end of 
August, 1841 : Printed at the Bishop’s College Press, 
tN 4 -" 

lit recognition of his knowledge of natural his- 
loty, the most fitting tribute was paid to Carey by 
Roxburgh in creating a genus named after him, vi:.. 
t ip va Ro.xb. (I). C V> . : 3, p. 205 : 11 ’. <** /I*. l*r. 1, 
" 1334b 

Carev frequently gave lectures on Botany, which 
•■•ere well attended and never failed to prove inler- 
i-tiiig. He encouraged the study of science, when- 
ever a desire was manifest. He had completed other 
woiks on natural history of India and specially on 
• hnilhologv, with which view he formed a collection 
of birds, so that he might observe their living habits. 
But his other duties, literary pursuits, prevented him 
from doing this. 

For sometime past, Carey had at heart the idea 
of forming an agricultural society in India, and he 
had a talk with I.jyiy Hastings ujion the subject, who 
encouraged him to make an attempt. Later a pros- 
pectus was prepared by Carey and issued throughout 
India on April 15, 1827. A study of this prospectus 
gives an insight into Carey’s knowledge in agricul- 
ture ; afld he suggested improvements on various 
lines, and means recommended for achieving these 
a ere : 

1. Collecting information on the innumerable subjects 
'onnccted with the agriculture of the different parts of 
the country. 

2. Enhancing the value of land by improved modes 
' f culture, manures, rotation of crops, draining, embank- 
ments, etc. 

3. The introduction of new and useful plants. 

d. Tire improvement of the implements of husbandry. 

5. Improving live-stock. 

0 . Bringing waste lands into a state of cultivation, etc.* 


, * The programme still remains to be fulfilled. — Kd., 

Sff . dr Cut. 


Jn regard to horticulture, Dr Carey said, “It is 
also known and lamented that the state of horticul- 
ture in this country is almost as low as that of agri- 
culture; so that, except in the gardens of certain 
Furopeans, who at a great expense procure a few 
articles for the table, there is nothing to be met with, 
besides a few wild herbs, or garden productions of 
the most inferior kind. All that is seen of orchards, 
amounts to no more than dumps of mango trees 
ciowded together, without judgement, and in which 
the quality of the fruit is little considered . The 
improvement of fruit is almost neglected, and every- 
thing which can contribute to the furnishing of our 
tables with wholesome and agreeable vegetables and 
fine fruits, is yet to be commenced; not to mention 
that ornamental gurdetiing is scarcely known.” This 
picture was drawn in 1820. 

32 persons responded approving and promising 
to join the Society ami so a meeting was called on 
the 14th September, 1820, in the Town Hall, Cal- 
cutta, and was attended by 7 persons including Raja 
Vnidyannth Ray, and Sri Ratukamal Sen (Carey’s Fort 
William College colleague). An 'Agricultural 
Society of India ’ was formed, which had 50 members 
in a month’s time. Carey and Rntnkamal Sen were 
the first secretaries. Carey was elected a President 
of the Society in 1824-26 (when the President W. 
Leycester went on leave). The Marquess of 
Hastings became its first patron. A portion of the 
land close to the botanies at Sibpur vvus given to 
the Society. In 1826 its name was changed to the 
Agricultural and Horticultural Society of India and 
in ro35 Royal Agri-l lorlicultural Society of India. 
In 1827, land in Alipui was leased and given to the 
Society for horticultural developments. From 1836- 
1872 the society’s garden wi^ situated close to the 
Sibpur Botanic Garden ; then it was transferred to 
its present site in Alipur. At a meeting of the 
Society held in March 1827 Carey was requested to 
draw up a letter stating the objects of the Society 
and a questionnaire issued to iiersons interested in 
agriculture and horticulture. Useful data were col- 
lected in reply to these from both Indian and Euro- 
pean residents of India, and these arc printed in the 
T ransaciions of the Society (1837). 

When Carey started the Society he found that 
the cereals, the vegetables as well as the fruits of the 
country, were very poor in quality, and he imme- 
diately interested mom hers of the Society in his scheme 
to import seeds from all parts of the, world for free 
distribution. Sugarcane from Mauritius and other 
sources was obtained and propagated for free distri- 
bution. Capt. Sleeman received the Gold Medal of 
tlie Society in recognition of his experimentation on 
and * introduction of foreign canes. Cotton seeds 
from America, tobacco seeds, and seeds of some other 
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crops of improved varieties were also, obtained for 
free distribution, and medals and prizes, were offered 
for the introduction and improvement of the crops. 
Exhibitions were held m Calcutta annually shortly 
after the seeds were distributed and large monetary 
prizes and medals were awarded for the best growers 
of vegetables as well. In 1838, too malis competed 
for the prizes. Essays ou various subjects were 
written at the instance of the Society and generous 
rewards given to the best authors. 

The Government of lien gal co-operated with the 
Society and provided binds and an experimental farm 
(of 500 bigluts} was established in 1X20 at Akra, 
several miles frprn Calcutta. 

Branch societies were formed m Lucknow, 
Western India, Madras, Dinapore, Bangalore, Bir- 
bhum, Hurdwan, Ilooghly, Dacca, Meerut, and as 
far as Singapore. 

Experiments were conducted by its members in 
growing staple products, cereals, etc. But the 
demands for more elaltoratc experiments were impos- 
sible to meet with the help of the small staff and 
land at its disposal, and hence Lord Curzon relieved 
the society of all agricultural work. The Govern- 
ment grant was stopped and since then the Society is 
self-supporting with a membership of nliout 1,200. 

For the past nuarter of a century there has been 
call for a better layout of gardens by both Europeans 
und Indians and the Society is principally interested 
in horticulture. 

In the past the Society, published Transactions 
and Journal, maintained a Museum, constituted 
standing committees for various economic crops, 
made efforts for the improvement of cattle, main- 
tained a school for training gardeners, and published 
Bengali translation of *its Transactions. 

Thus it was this Society that did pioneer work 
for the improvement of India's agriculture and not 
the Company’s Government. Carey was an active 
member of the '' Agricultural and Horticultural So- 
ciety’. On the 3rd May, 1832, he communicated a 
paper entitled ‘On the method of manufacturing 
paper iu India.’ His notes along with those of 
Kamkamal Sen were ♦rnnsmitted to the Government. 

As far back os 1830, Carey installed a steam 
engine iu the paper mill attached to his press at 
Scrum pore. Later, this was followed by a Four- 
drinier Paper-making Machine, at that time a com- 
paratively new invention and the first to be installed 
in this part of the world. The first paper-making 
machine in India was thus set up by Carey and with 
its help he introduced paper manufacture on a large 
scale. 

For many years and up to his death, Carey was 
one of the active members of the ‘Asiatic Society of 


Bengal** and afforded considerable information and 
in various ways promoted the general interests </ 
the institution. He furnished a few instructive 
papers to the 'Asiatic Researches'. His paper entitki 
“Remarks on the state of Agriculture in the distrui 
of Dinajpur" describing the district’s soils, modes <0 
tillage, and the remediable ptfcrness of its cereal - 
and of its roots and fruits in stock, is the result «.? 
the sustained labour and experience, he gathered 
during his stay in that district. A second j«»pt > 
entitled “An account of the funeral ceremonies <>: 
a IUir man priest’’ was also contributed by him. 

A representation being officially made to tin 
Government in 1822, that the scarcity of timber w,»> 
such that it was feared there soon would be great 
difficulty in supplying the wants of the commissariat, 
Carey was appointed in 1824, a nictnlier and sccrctan 
of the committee to enquire into and take measures 
for remedying the risk. This was called the “Plan 
tat ion Committee", and it considerably added to hi- 
labours. The committee laid out plans for planting 
new forests, and preserving the old ones and tin 
plans were carried into effect with the assistance of 
the Government. This is the earliest known plan 
in India for atiorcstation t 

On March S, 1807, the Cnivcreily of Blown 
(U.S.A.) conferred ui<on Carey the degree of the 
doctor of divinity. Later, he was awarded the Danish 
Order of Dantiebrag which he had to decline as not 
in keeping with their mission character and work 
In 1823, Carey was elected Fellow of the Liuuaean 
Society of London, member of the Geological Societe 
of London and a corresponding member of the Hor- 
ticultural Society of London. 

Carey was the first Editor, from May 18x8 of 
l‘hc Friend ol India which was first published as a 
monthly and then as both monthly and quarterly foi 
several years at Scrampore. The paper was later 
incorporated with The Statesman. Simultane- 
ously with the “Friend of India’’, a monthly verna- 
cular magazine, the Digdarshan (April 1818) and 
also a weekly newspaper the Samaohar Darftan (x8iS, 
23rd May) were published mainly due to Carey’s 
efforts. The monthly was Bengal’s first and the 
weekly its second. 

By his will, Carey bequeathed to the Serampore 
College, the whole of his museum, consisting of 
minerals, shells, corals, insects and other natural 
curiosities and a Hortus siccus, also the folio edition 
of Hortus Woburnensis which was presented to him 


• Carey was also elected Chairman of two sob-corn 
niittees, vis., Horticultural Committee and Committee of 
Papers; and a member of the Agricultural Committee ot 
the Astatic Society of Bengal. 
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by Lord Hastings. He further directed his funeral 
■o be as simple as possible with the inscription : 

"Willian Carey, bom August 17, 1761, died 


“A wretched, poor and helpless worm 
On Thy kind Arms I fall.” 

From iSaS, Carey’s health broke down and lie died 
>n June S, 1834, and was buried at Seramjiore with 
t tomb hearing the inscriptions quoted above. 

The Asiatic Society of Bengal recorded the fol- 
low ing tribute of their respect to his memory, — the 
! evolution being moved by the Bishop of Calcutta, 
‘The Asiatic Society cannot note upon their prooml- 
:n.es ’he death of the Rev. William Carey, D.I)., *.0 
long an active member and an ornament of this insti- 
tution, distinguished alike for his eminent services in 
opening the stores of Indian literature to the know- 
ledge of Europe, the natural history and botany of 
tins country, and liis useful contributions in yvery 
branch towards the promotion of the objects of the 
Society, without placing on record this expression of 
their high sense of his value and merit as a scholar, 
•<nd a man of science; their esteem for the sterling 
•sad surpassing religious and moral excellences of 
his character; and their sincere grief for his irrepar- 
able loss”. 

At a meeting of The Agricultural and llorticul- 
m ul Society of India, held on the iStli June, 1S34, 

• d the Town Hall, a resolution moved by Dr 
Nathaniel Wnllich, recorded with sentiments of deep 
regut "the irreparable loss which the Society has 
Mist nined by the death of their late venerable and 
s expected Vice-President, the Revd. William Carey, 
lo whom as its original founder, the Society owes 
.ts very cxistcucc, and to whose unremitting and 
valuable co-operation in the several capacities of 
Secretary, Vice-President and President, much of 
ihe good which if has been able to effect is absolutely 
due”. 

It may be of interest to note that William Carey 
and his colleagues, with the deepest interests of 
India ill their hearts, formulated a series of resolu- 
tions in what is known as the ‘Serampore Covenant 
of 1805’, containing inspiring message for all classes 
and communities which every party in this country 
might practise, and which every foreigner should 
exercise. Here are some of them : 

To set an infinite value on the individual soul 

To esteem and treat Indians always as our equals 


To a list am from whatever deepens India's 

* prejudice 

To engage in every work that is for India’s good 
To be instant in the nurture of personal religion 
To give ourselves without reserve not counting 
even the clothes we wear our own. 

Williau Carey was the man. Being dead, he 
vot speaketh.* 
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SIR EDWARD APPLETON 

NOBEL PRIZE WINNER IN PHYSICS, 1947 


mi IK award of the Nobel Prize for Phvsics to 
^ Sir Edward Appleton will delight ail who have 
known oi Ins fundamental cunUibutions to the 
jwriciiro of radio and to its applications. U hw* been 
amazing how Sir Edward or, to call him by ln*> more 
familiar mum; — Appleton, has made me of ladio 
wnv^ as n tool for investigatum such divert geo- 
physical phenomena as, weather fronts, storm 
centres, magnetic lield intensity high above the sur- 
face of the earfh (500 km.), atmosphuic tides at 
high levels, detection of meteor trails, as also, 
emission of tliesr waves ttotu tin* sunspot legions 
mid from the milky way 

Hut to the non special ist Appleton i> perhaps 
best known for his woik *»n the chicid.itiou of the 
nature of, and of the euIio wave propagation pheno- 
mena in the iorii/.cd regions of the upper atmosphere 
known as ionosphere. It was in 1004 that Kennedy 
in America ami Heaviside m England propounded 
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tlie hypothesis that radio waves are girnkd tumid 
the curved -Ui face of the earth by being u* fleet oil 
from a conducting ionized region m the upper 
atmosphere. The hypothesis was consideted jvrv 
plausible but a dirict proof as to the existence of 
the conducting region was lacking for a long time. 
The proof was first furnished by Appleton with his 
associate Harnett in 10.15 when tliev observed that 
radio waves from a distant station arrive by two 
• distinct paths* one direct- --moving along the ground 


(ground wave) and anothei indirect — reflected frot 
the high ionized region (sky wave). Very early g, 
his study on ionosphere Appleton made the remark 
able discovery- a fact which is now taken almost f <n 
granted but which at that time was by no mean- 
obvious -that the ionosphcic was stratified, as it 
were, into a number of layers. The uppermost layer 
which is the most iutcnseh ioni/ed is named after 
him ’Appleton layer*. Appleton, however, modestly 
refers to it as the F-laver and the one underlying it 
at nv) km. he c alled the Edavn*. Once he was asked 
why lie chose the letters F and I' instead of the 
more obvious ones A ami H And he leplied tin- 
was to leave room for undiscovcted layers below 
the 1 ‘Mavi.r! His surmise proved correct; an 
absorbing ionized region which causes weakening n: 
radio signals has been found below the FMavu\ This 
is called I>-lav cl . Appleton was also tlie first to 
point out that the magnetic ticM of the earth will 
have a profound influence on the propagation pheno- 
mena of the radio waves through the ionosphere 
He developed the so-called magneto-ionic theory and 
showed how the propagation properties (lefmctiv* 
index, polarization, absorption! au related t<> tin 
magnetic field intensity and the intensity of ioniza- 
tion in the ionosphere All the consequence of tin 
inagncto-ionic theme are lulls home out be observa- 
tion^ Tt can be said without exaggeration that it 
F to Appleton, more than to anv othu* suigle indi 
vidua!, that we owe 0111 present knowledge of tin 
ionosphere 

The development of radat which has rovolutiou- 
i/ed modern warfare also owes much to Appleton's 
work. As a matter of fact, the principle of the 
estimation of the height of ionospheric layer is a 
kind of radio location, the difference being that the 
object to he located by radar is a body of much 
smaller extension like aeroplane. The ambuut of 
the incident radio wave energy which such a body 
returns bv scattering is necessarily very much smaller 
than that by the ionosphere. The problem of making 
an estimate of the energy is extremely important 
in the design and dcvcolpment of radar apparatus. 
Appleton's work has done much to clarify this 
problem. From his investigations in this subject; 
Appleton was able to predict that it would be possible 
to obtain radar echoes from the moon.’ This, as we 
all know' now, has already beeu achieved. 

Sir Edward is a great organizer. The Depart- 
ment of Scientific and Industrial Research of England 
is fortunate in having him as its chief executive head. 
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At tout three years ago, when the war was still on, 
the author of this note had the opportunity of 
•t tending in England a meeting of the Ultra-Short 
Wave Panel of the Ministry of Supply. The body 
i, ini been set up by Sir Edward and he humorously 
bribed it as his own child, lie had collected 
round him in this Panel alx>ut two dozen specialists 
physicists, mathematicians, meteorologists, radio- 
technicians, electrical engineers and spectroscopies 
to work on problems associated with the propagation 
oi microwaves through terrestrial atmosphere close* 
to the ground. Each was assigned an aspect of the 
problem in which he was an expert. The results 
obtained by the different workers when collated 
ensured quick progress and success in the shortest 
possible tune. It was pleasant to see how these 
■ Kperts —some of them of intcrnatonal reputation - 
worked together as a single team under the guidance 
of Sir Kdward. 

Sir Edward's great talent for oiganization was 
also utilized by the British (Government in scientific 
war effott. Sir Kriward was appointed a member 
of the Scientific Advisory Committee of the War 
Cabinet in 1041 and tile main burden of organizing 
atomic research in Kngland devolved upbn him. 
lie established the ‘Directorate for Tube Alloys' (a 
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camouflage name) under the Department of Scientific 
and Industrial Research. The Directorate planned 
and conducted researches on controllable nuclear 
chain reaction in all its aspects with the ultimate 
object of utilizing the results in atomic explosions. 
Under the supervision of Sir Eduard, the Directorate 
made notable contributions to the development of 
atomic bomb. 

Sir Edward was U>rn in Bradford, Yorkshire and 
is now 55. He held successively professorial chairs 
of Physics in king's College, London and in 
Cambridge. On the retirement of Sir Frank Smith 
in t<)30, he was appointed Secretary to the Depart- 
ment of Scientific and Industrial Research, which 
post he still holds. 

Sir Edward is an chiginal thinker of rare ability. 
Ho has an intuitive mind and is gifted with a pene- 
trating insight which enables him to net straight at 
the root of a problem. He is known personally to 
many scientific workers of this country and is in 
constant touch with the ionospheric investigations 
here. Sir Edward lent his services, on more than 
one occasion, to the University of Calcutta for 
examining doctorate theses. 

S. Ii. M. 


PROBLEM OF SEED POTATOES 

11. e eiiobimimi, 

SEKCIW, OMICKK (roTVTuRS), t>I HliCtOHATE OP AOKJCUI.TUKK, 
WEST BE NO At# 


r |'HK potato is an important food crop in all the 

countries of the world. It can presumably be 
-aid that no other foot! crop is capable of yielding so 
much |>opular food per acre. Thus for example, 
rice and wheat on the average yield g'g to go nrds. 
per acre, respectively whereas the average yield of 
potato^; per acre is 109 mds. The improvement 
and efficient management of the potato crop is, at 
any time, a matter of great importance, ■ since it can 
-:<> a long way in substituting the essential food 
stuff in times of crisis. 

The quality of seed tubers like the seeds of any 
other agricultural crop is an important factor to in- 
crease the production. It is an undenying fact that 
improved disease-free seeds can give an increased 
yield per aefe provided other factors for cultivation 
are itfeal, vis., climatic and soil conditions, manur- 
ing and irrigation. 

lit Bengal, the seed jiotatoes are largely imported 
f n»m other provinces, viz.,* Burtba (before the tvar), 

3 


Assam, Punjab and Bihar, it may be mentioned in 
this connection that a fair proportion of seed pota- 
toes coming from the hills of Darjeeling are seeds 
actually imported from Nepal. In Table I is shown 
the quantity of seed potatoes imported to Bengal.. 


A 

TABI/ft I 

Province and States 

Quantity* 
(in mds.) 

Punjab 

Assam 

1,67,260 

1,00,000 

Bihar 

55,000 

Darjeeling 

Burma 

43,000 
70,000 f 
80,000* 

Nepal 


Remarks 


Approximate. 

Approximate# 


* Import figure for 1946. 

f Recent figure* not available as import of potatoes 
from Burma was stopped since beginning of war in iHit 
Ea|t, 

t These seed* come via Darjeeling and a proportion o£ t 
it i« uaed for htthailtfoatiote in the District of Darjeeling. 
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ThV serious shortage of seed potatoes felt in 
recent years in vmious parts of our Country may have 
been due to th«- following nnvuh : Firstly, the in- 
create in art* -age* under potatoes has not been pre- 
ceded bv increase in yield of ^cod potatoes per acre. 
Secondly, increased acreages under the crop ha*, not 
been follow td bv appreciable increase of production 
owing t o dweiivi'it ion of seol potatoes and loss of 
crop in the field owing to increased incidence of 
various diseases and pcxtv Thirdly, the stoppage of 
Mipply from Bmma. 

It is very likely that even if the swpplv from 
Burma is resumed the strained supply position of 
various type* of s^eds ma v not be east d to the extent 
one would imagine. The reason, of course, for such 
an assumption is stated before. 

It is well-known that successful pjuductinu of 
potatoes depends to a large extent on healthy dis- 
ease free seeds. So far no serious attempt has been 
made to maintain healthy stock seeds on a scientific 
I him* Tile consequence is that the farmers are un- 
fortunatclv using these diseased seuls vear after year 
resulting in decreased yield per acre. 


Simp (Ikowinu District 

It is well-known that potato is a cold climate 
plant that grows well in cold regions. Moreover, 
the incidence of a/diec which transmits most of the 
viruses excepting vittts-X, infest the crop in lower 
altitudes than wii altitude* on or over o,<xxi it. 
The District of Darjeeling, where the altitude \uries 


it in presumed to be in the neigh fxmrhood of 2,50 
acres. Total production, the quantity preserved f* - 
seeds and the total quantity used for internal cu: 
sumption is shown in Table II. 


T\BLH IP 


Growing 

anta 


tjuantitv 
*,)u.iniit\ u-etl for 
\t r* 1 !* rr ->er\*s| mtmkil 

' lor wmsump- 

On imU ) ti«»n 

I 111 ll!t)s ) 


yuan 1 1 * y Total 
exported prodiu tu-n 
(in imK.) , bn nuJ ^ , 


Darjiling J.500 .W.iibo 30,000 40,000 l,Mj,00o 


* The fb*nrc«s an* to I** considerr*! approximate. Tht 
data do not inelmk* the quantity which imported 1 « # t |«o 
district from Nepal. 


C AP.M-Hi'IU, \ AiaUli^ op PoTVJoiiS 

There is hardly any clasvified list of comnur- 
eial vatieties cultivated in our seed growing district. 
The growers as well as the consumers are very much 
in confusion as Ukv hardly know the distinction 
of one vnticlv iiom the other and this is much nto*v 
intensified bv the mixture of one variety with the 
other The consequence of such ignorance is that 
none of the varieties in cultivation exist in pine 
state and thev are all inter-mixed with one another. 
Careful examination of samples collected from differ- 
ent parts of Darjeeling revealed four distinct types. 
Table III shows some of the important diagnostic 
characters ot them. 


TABUS HI 


Variety 


Slmpe of 
other* 


Spr»mt 
< < »!<>ur 


Skm colour 1 Fle.di colour 


Ceding 

quality 


Malm it v 1U »’ thof 

eyes 


Red Round Round 

White Round 
Great Scot Oval 

Nainital* „ 


Rrd-pnrplc 

Red -pur pic 

Yellow 

St arch v 

1 Karly 

I M 

■ Medium 

White 

White 

Waxy 


White 

M 

Yellowish 

white 

, Starchy 

• j 

! Main cron 

i 

! Shallow 

Blue-put pk, 
Red-purple / 
white 

M 

, White 

ti 

1 

f 1 

* 

M 

j 

1 


•It in not a variety by itself hut a mixture of different varieties, viz.. Magnum Bonnm, Royal Kidney, up-to-date 
and Great Scot, 


to a great extent from area to area, has been found 
to be the only suitable area in Bengal for production 
of seed potatoes of high quality, provided the modern 
methods for production of disease-free steeds are 
applied. 

Then, is hardly any reliable figure for acreages 
under potatoes for tlje District of Darjeeling. But 


VAklKTlKs CULTIVATE I » IX DlFPKRKNT ArKAS 

It has been stated before that the potatoes are 
grown all over the District of DaVjeeling but 
some areas seem to be more suitable for cul- 
tivation of certain varieties of potatoes. This is 
presumably due to soil, climatic, condition and 
altitude. In the following Table IV varieties _are 
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.t.mgcd in order to show their respective places ol' 
uitivation in the scale of production. 

TABLE IV 
AREAS 


i nibic Bliuiig;tiij j Alitbari 

\ 

Ki 1 - Great-Scoi Natmtni 
Kanid ‘ 

While — NainiUl j Red 

*111111 1 Round 

\ 


Sukia 

Mani- 
■ Bhatigauj 

[ Sematm 

1 

Nainilal 

Red — 

Red - 

j 

Round 

Nainital 

Round 

Red — 

Gre.it-Scot 

Nainit d 

Round 

White-- 

Great- 

Great- 

Round 

Scot 

Scot 


White - 
Round 


YlW.P 

There is hardly any comprehensive record 
-hewing the yield of various varieties of potatoes. 
T t is therefore diflieult to give an accurate idea of 
the yield of different production centres. Moreover, 
j? max also he noted that the yield per acre varies 
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Tic. t. Potato field in Darjeeling district. Note the 
rows of potato plants on the terrace. 


« 

iom season to season, centre to centre and place 
<» place in the same district. It depends on number 
f factors such as soil condition, time of planting, 
ultural operation, variety, irrigation facilities, and 
xtent of damage done by diseases and pests. 


In Table V ;\n attempt is made Jto give an idea 
of the yield per acre of different varieties of potatoes 
cultivated at Darjeeling. 


TA 11 hl5 V 


Variety 


Yield per acre 
[in titautids) 


Red — Round 
White — Round 
Xuinital 
< '» rent-Scot 


60 to 70 
50 to 60 
90 to 100 
100 to 120 


PlSKAStiS AND PRSTS 

The potato is generally victim to a wider array 
o( disease’s and suffers greater losses from these than 
any other agricultural crop. In India, they are infest- 
ed with various types of diseases. It is impossible to 
find anywhere in India a potato held free from viruses. 
Leaf-roll, crinkle and mosaic are extremely common 
causing heavy losses amounting to often 50% or 
mote of the yield. Apart from that, in the seed 
growing areas in the hills, diseases caused by fungi 
take a heavy toll, — late blight (caused by Vhyiopihora 
nticslans) being a serious cause of loss to the growers. 
Along with this the caterpillar viz,, AgrotUs , 
otten destroys the potato plants and boars into the 
potato tubers underground causing serious damage 
to the crop. 



Fig. 2. Potato plants being sprayed with “Percnox" 
to control the late blight disease. Note the Knapsack 
sprayers. 
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The control of dutt&scA ami |»esU can hardly 
be nt'Klt'cU'ri siiuic on then control depends the 
quality of seeds. Of these diseases late blight occurs 
in the lulls in epidemic j/roj>ortion and can he con- 
trolled by sptavuui of crc»p with fungicide, iiz., 
‘puenoxh It niav lie mentioned that in DarjtelmK 
w hue the amount of rainfall is nmeh hiyhci than 
that m the plains ♦furmH th< potato ^rowiiiK soihon, 
it u;n fouttd necessary to use “Alliolincttni N<» 2” 
along with ‘perenox* to give the fungicide adhesive 
property. 

CoNCUfsroN 

It is apparent that l ten gal with an acieage of 
over 2/*v*)o under potatoes depends largely on sup- 
ply of seed potatoes from other provinces. More- 
over, the wed idolatries that ate available are far 
from being free from diseases. So our inuuediate 
problem is not only to attempt to get disease free 
seeds but also to increase the acreages under culti- 
vation of we<l |*olntoc.H. To achieve the first objec- 
tive it seems projvcr to take into considetation both 
short-term amt long-term projects. 

The objective of the short-term project will be 
to ill l iu the gap until such time when improved 
disease-five seed potatoes are ready for multiplica- 
tion. 

The programme of work for the short-term 
schemes will be mainly selection work from existing 


varieties and to multiply them. During this proce^ 
of multiplication it is important that due care in takt. 
to control viruses ami other fungus diseases h 
modern methods, whereas m the long-term proje< : 
the work should fall under two classes, vi ? . 

(i) introduction of improved western varieties an; 

(j) development of new varieties immune to disease * 
In the work of introduction of western varieties, 
large scale nniwtation of varieties should be mulct* 
taken lollowcd bv extensive trial of these varieties in 
various parts of the country. Varieties which will 
pass several years’ severe trial test should eventually 
be multiplied for seed purpose. The varieties which 
ate suitable to our climatic condition may also be 
profitably utilized for breeding purpose. 

While developing the new varieties a far fetched 
breeding plan should be made to utilize the wild 
and native cultivated jxdatoes with a view’ to bring 
in desirable genes in commercial varieties, viz., 
immune to diseases, higher protein content, better 
cooking quality, tolerance to tropical condition, etc. 
In eariying out comprehensive plan for breeding 
improved varieties due attention should be given to 
combine field immunity to viruses with immunity 
to otlar diseases. Coupled with these works theic 
should be proper technical field staff organized to 
maintain the disease free stock and carrying out 
rigidly the certification of seed potatoes on the 
western model. 


PROBLEM OF SOIL FERTILITY INt INDIA 

A. Kt MAR DITT and M. L. DKWAN 


Dynamic Nature of Soil 

4 

mill- soil is a dynamic system. The climate does 
not change as rapidly as a soil does when the 
latter is brought under the plough* The opening 
up of virgin lands and the introduction of arable 
farming render the soil more dynamic. Weathering 
processes, erosion, and leaching become more active ; 
and the accumulated reserve of soil fertility is gra- 
dually exhausted by the growing crops. The 
nutrients, taken up from the soil, are partly fixed 
up in the bodies of man and his domesticated animals, 
partly lost as human excreta or during the handling 
of the animal manures, or partly returned to the 
soil in the form of manures or stubble and straw. 
No matter what system of farming is adopted, either 
grain or livestock, soil fertility will gradually decline 


with corresponding decrease iu crop yields unless 
some other sources of plant food are used to sup- 
plement the farm refuse or manures. Whatever 
amount of fertilizers is applied to replenish the 
annual loss of soil nutrients, the expected crop 
response will he less unless the culture of small 
grains or intertilled crops is rotated with the occa- 
sional growing of grasses, or lx* t ter with a mixture 
of grasses and legumes. This practice is necessary 
in restoring the ideal soil tilth so characteristic of 
the virginity of forest or grass lands. Bradfield*, 
in reviewing some of the works of Rothamstcad, 
states, “There is little evidence to indicate, however, 
that a good physical condition of the soil can be 
maintained when planted continuously year after 

1 Bradfield, R., Soil conservation from the view-point of 
soil physic*. Jr. Amtr. Soc. Agrtm., 29, 84092, 1937. 
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lt 'a r to intertilled crops even when generously fer- 
,;iited. The yields of wheat on the Rothamstead 
fxperiment Station have declined and the physical 
■nurture deteriorated even when 25 tons of manure 
|H r acre j>cr year were applied.” Professor Williams, 
,me of the leading agronomists in Russia, so aptly 
puts, "Soil structure is the key to soil fertility.” 

Dki*ijctxon op thr Sou. 

The intensity of the loss of the different essential 
chemical elements of the soil, as brought about by 
the removal of growing crops, may be better under- 
stood by considering the distribution of these ele- 
ments in the different part of the plant body, har- 
vested wholly, or part thereof, during the various 
Mages of growth. 1 Ordinarily, tire percentages of 
1 itrogen and mineral elements are greatest during 
the earlier stages of growth, while starch and cellu- 
loses accumulate as the crops mature. With the 
production of seed, nitrogen, phosphorus, magne- 
-uim and sulphur move to the growing reproduc- 
tive organs, and the tendency for those elements is 
to concentrate in the seed coats. Most of the calcium 
end potassium, on the contrary, remains in >he leaves 
,*n<l stalks. With the advancement of the maturity 
■ r the crop, a part of the nitrogen and a large part 
of its mineral elements, especially potassium, may 
l>c leached from it by rains to the soil. Although 
the chemical composition of crops is not always a 
indication of the state of soil fertility, yet it may 
five some idea as to the relative requirements of the 
ilitfep.-nt nutrients by the various crops. With cer- 
tain limits, it may be staled in general that the 
nitrogen content of cereals, grasses and legumes is 
highest, followed by potassium, phosphorus, cal- 
cium, sulphur, etc. Legumes generally need potas- 
sium and sulphur in greater proportions than do 
cereals. Legunu; seeds, in comparison with the 
cereals, are high in nitrogen and ash. Likewise, 
legume hays contain higher percentages of nitro- 
gen, calcium, magnesium, and phosphorus than do 
the non-legume hays, the cereal straws and com 
-lover* It is evident that the growing of legume and 
its removal from the field tend to exhaust the mineral 
nutrients of the soil more rapidly than would be true 
with most of the non-legume crops. 

It may be well to look into the intensity of 
depletion of soil nutrients by the livestock system 
of farming.* Calciujn and phosphorus make up 
about 75 f>er cent of the total mineral matter of the 
l>ody of the cattle, and 50 per cent of the minerals 
in milk. Approximately, 99 per cent of calcium and 

* Bear, F. B„ Serifs and Fertilisers, pp. 12-21. Willey & 
Sons, Inc., New York, 1942. , 

‘Maynard, A., Animal Nutrition. McGraw Hill Book 
Co., Inc., New York, 1937. 


So per cent of the phosphorus of the Ixxly are 
present in the bones and teeth. The analysis of 
milk shows on the average high nitrogen and phos- 
phorus content. The sale of wool involves primarily 
the losses of nitrogen and potassium. It may be suid 
in general that the recovery of the nitrogen and 
minerals, fed to the cattle in crops, is, on the average, 
74 per cent for nitrogen, S$ per cent for potash, aud 
(u per cent for phosphoric acid. As regards the dis- 
tribution of these elements in the solid and liquid 
parts of the excreta, over no per cent v>f the potash 
and somewhat more than half of nitrogen are con- 
tained in the urine, while most of calcium and phos- 
phorus are voided in the faeces. 

The nutrients in food consumed by man may 
he considered a permanent loss to the soil under 
the present conditions. The elements released in 
excreta usually find their way either to the sewage 
drains, ponds, rivers, or seas. Hut as regards phos- 
phorus, a major part of this clement is fixed up in 
the making of bones and ultimately goes to the 
cemetry from which it is never returned to the soil. 
< >£ all the elements we are concerned with in plant 
and animal nutrition, phosphorus is the one to be 
deficient under any system of fanning as there is 
a steady flow of this element from the soil which 
is seldom compensated in full, and not in ottr 
country. 

The low stale of soil fertility in our country was 
stressed by the report of the Royal Commission on 
Agriculture, 1928, as follows: 'Soils of Madras, 
Mysore, South East Bombay, Hyderabad, Central 
Provinces, Orissa, Chota Nagpur and south of 
Bengal arc as a rule deficient in nitrogen, phosphoric 
acid and humus, but potash and lime are generally 
sufficient (p. 71). In the regur soils of India phos- 
phoric acid, nitrogen and organic matter have been 
found to be generally deficient, (p. 72). . . Further- 
more, the alluvial tracts of India which are agricul- 
turally the most important have l>ecn found to »be 
deficient in phosphoric acid, nitrogen and organic 
matter (p. 72)’. 

This report also emphasized the loss to India of 
a valuable source of organic nitrogen and phosphorus 
as a result of the exi>ort of so large a proportion 
of its production of oil seeds, bones, and fish 
manures. The 5-year inqwrt of chemical fertilizers, 
as well as the export of the above-named materials 
together with the equivalent amount of plant food 
carried in them, are given in Tabic I. 

As can be seen from the above table, 5,372,000 
tons of oil-seeds, oil-cakes, bones, and fish manures 
— equivalent to about 1,354,000 tons of 20 per cent 
ammonium sulphate and 990*000 tons of 20 per cent 
-• 

••toe. cit., pp. 87 - 91 . 
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were exported in 5 years against 
a negligible import of 5,'vxi tons' of fertilizers for 
the wune peruxi. This process of depletion has been 
going on for <ki‘a<k*s, intensified through indiscri- 
minate exjaift of sueh materials since the time of our 
losing control over our national economy. A num- 
ber of leading Indians advocated to the Royal Com- 
mission the necessity of discontinuing the export of 
these organic manures by levying high tariff duties 
so that they could he utilized for fertilizing our soils, 
but without Kiiy success. 


been traced jMirtly, and to a great extent, to th 
deficiency of calcium and phosphorus in the diet. 

Organic Manures 

The Indian farmers of today manure their crops 
inadequately and in most cases not at all. The din- 
poverty of our farmers forces them to convert the 
cow-dung into rakes and use them as fuel. Acliarya 
estimates that the total amount of farmyard manim 


TABLE 1 

5 VKAK IbXWH'I’ Ol t fl» »NfcS # A\r» KISH MW! KKS AS COMIMKttJ* Tt> TICK IMPORT OF AKTlFICMf, KKRTIIJ/fiRS FOR 

TIIK SAMK PKWlol). 



Kxj>ort f*>r 5- 



Kquiv. plant food carried in 

• huuncal ft-r- 

Kind »>f products t* sc ported 

\«*.irs 11929-25) 
m 'MX) tons. * 

Ave Chemical 

Composition 

exported 

material*, in *000 
ton*.* 

tili^ers in tons 
(luring 1920- 







25 4 


i 

N 

I'.O. 

1 

\mmr»n 

sulphut* 

Super- 

phosphate 


0» at on nerd 

flKll 

6-9: 

2-X* 

257 

86 

5,000 

liuwndmit 

1,2-10 j 

3 98 

075 

247 

47 

K.ipc and mustard , 

I.1NI ! 

4 0 

15 * 

236 

m 


Linseed 

1 ,.17H , 

5-5 

17 

367 

117 


Se»« mum , . » 

ns* ; 

3 5 

1-5 

21 

9 

. . . 

Hojtcu 

520 I 

3 ns: 

20-23 : 

104 

559 


Pudi itunurufA ,, ... ! 

8<l + i 

ft 14t 

9-25: 

48 

71 

. . • 

Oil cakes ... ... , 

ltWif ! 

05 ! 

P5 j 

54 

12 


Toial 

5,-172 j 


■ 

1 ,334 

‘>90 

5,000 


* Ammonium sulphate mid snivrphospli.Ue contain 20j>cr cent N nml P O rt (pcotivolv 
!• Kenl ii^urcs given wm* 38, *70 nn*l Ui5,tWK) t»'in (during 1921-26). 
i Average figures wetv taken m «, ireulatimt 


Only recently has the influence of minetal salts 
upon health ami nutrition teceived adequate recogni- 
tion. Orr 4n gives a review of the works done in 
India, with respect to the deficiency of minerals in 
pasture ami their effects on nutrition- The exten- 
sive investigations* of Mcvarrsiou have* indicated 
that the population in the regions of the Himalayas, 
and more or less throughout India, are prone to 
develop goitre due to the deficiency of iodine in the 
diet. The high mortality rate among cattle and the 
low milk yield lmve been attributed by several inves- 
tigators to the deficiency of minerals, especially 
phosphorus in pasture herbage. The disease known 
as ‘kumri* which attacks horses bv the development 
of paralytic symptoms and is especially frequent in 
the phosphorus-deficient areas of Bengal mid Biliar, 
was reported by Davis. Rickct and tooth decay, 

now more common among the people of Iudia, have 

. .. « 

4 Orr, J. Ii « Minerals in Pa*tnrea, pp. 113. H. K. Lewis 
.A Co, Ltd., London, 1929. 

••lor. clt., pp. 112-115, 120. 


t hat may be available from the present source amounts 
to about 250* million tons per year, or about a 
ton per acre of land under cultivation. In spite of 
the marked variation of the farmyard manure, average 
farmyard manure, ready for field application, may 
be considered as containing 0 5 per cent of nitrogen, 
0*25 per cent of IV b* and 0*5 per cent of K a O*. 
In other words, one ton of manure will contain 
to lbs. of total nitrogen, 5 lbs. of total PjO*, and 
10 lbs. of total K^O. But on the basis of readily 
available nutrients, one ton of average farmyard 
manure is considered to supply about 5 lbs. of 
nitrogen, 1 lb. of P,C>, f and 5 lbs. of K t O. Exclud- 
ing the losses of potash and to a certain extent of 
phosphoric acid through erosion and leaching, and 
their slow availability and fractional fixation by 


* Achnrya, C. N., Composts and soil fertility. Ittd. 
Farming, /, No. 2, 66, 1940. 

• Lvons, T. L. and Buck man, H. O., The Nature and 
Properties of Soils, pp. 434. MacMillan Co., New York, 
1943. 
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I colloids and micro-organisms, the application of 
ton of manure per acre per year, as happens to 
the case in our country, will be just like a drop 
: water in an ocean, and fall far short of meeting 
t requirements of the growing crops. 

Great interest has recently been aroused by 
Howard* for making manure from straw and waste 
•i; itcrials. They have usually a high C/N ratio and 
n Mich they need suitable amounts of some carriers 
>( readily available nitrogen for rapid decomposition 
■ u to humus, besides, the process of decomposition 
s further accelerated by the presence of available 
I liusphates and small amounts of lime. The agricul- 
tural value of compost will be discussed later. 
Howard, however, mentions that nitrogen appears in 
,utaiu cases to be very slowly available but it is 
opposed that phosphorus, and especially potassium, 
uc more readily available. Moreover, there are cer- 
tain crops like cotton and tea which do not appear 
t respond to compost manuring/ 

Sewage sludge should be classed with nutnuie 
mid compost as regards its fertilizing value. Only a 
■small percentage of the total nitrogen present in 
sludge is immediately available to the plants, the 
potassium content is significant! v low, and tjio phos- 
j iTmus content, though usually lies between that of 
nitrogen and potash, is also of low availability, 
ruder the present circumstances, the sewage treat- 
ment is exceedingly wasteful as most of the avail- 
able plant nutrients, those that are water soluble, 

1 ass out of the plant. There is a general tendency 
.unong various people to consider manure, compost, 
sewage sludge as complete fertilizers. This appears 
i > lu: a gross-overstatement of their value. In fact, 
com- of them can compete as a source of plant 
nutrients with commercial fertilizers, as may be seen 
d«,*m their composition given in the following table. 

TABLE II 

Average pkrciikYaOks or N, P,0. t and in mindki, 

COMPOST, SBNVAGE SUU>OK, ANl) ORDINARY COMMERCIAL 



KKRT1U7KRS. 



N 

P.O. 

K a O 

Manure ... ... * 

050 

0*25 

0*50 

compost* ... ... | 

219 

1*20 

0*58 

Incite : 1 




Raw ... ... * 

4-50 

225 

0*50 

Digested ... 

2*25 

1 50 

0*70 

Activated ... 

6 20 

2*50 

075 

C ommercial fertilizers : ! 


| 


Sample I * ... ! 

15 

10 

10 

Sample II ... j 

6 

12 

6 

Sample III ... j 

10 

10 

10 

9 Ice. dt., pp. 220. 





* Howard, A., An Agricultural Testament. Oxford Tniv. 
iVesa, London, 1940. 

* Acliarva, C. N., Compost and soil fertility. Ind. 

fyfs h N», h I3M& 1940.. • . ‘ 


It Is evident from the above table that the appli- 
cation of these organic manures will have to be made 
in the neighbourhood of 3-20 times as great to apply 
the same amount of available plant nutrients as one 
ton of complete fertilizer, assuming that the figures 
for organic manure stand for readily available 
nutrients ; but actually the application will he 
several times as great as >20 when the comparison 
is made between commercial fertilizers and organic 
manures as regards the supply of the same amount 
of available nitrogen, phosphoric acid and potash. 
These and other kinds of organic manures are treated 
primarily as nitrogen carrier^ and termed ns organic 
ammonintes, calcium eyanamide and urea being 
excluded. They are low in phosphoric acid and 
potash. This is one of the reasons whv it is cus- 
tomary among the occidental farmers to reinforce the 
organic manures with the addition of superphos- 
phate, ami sometimes with muriate of potash. They 
have, however, certain advantages over commercial 
fertilizers which will be dismissed later in this 
article. Regarding the composition of the compost, 
as given in the table, it should be pointed out, how- 
ever, some nitrogen carriers and superphosphates 
were added to make this particular compost, 

CoMMimcur. Fkrtii.izbrs 

Generally,, in intensive farming, all three of the 
ordinary fertilizer elements, namely, nitrogen, phos- 
phoric acid, and potash, are applied in considerably 
larger amounts than are required for optimum crop 
production ; and emphasis is put by the agronomists 
in the regular purchase and use of these constituents. 
In extensive farming, on the other hand, more 
dependence is placed upon the air for nitrogen (i.e., 
the growing of legumes) amt upon the soil for potash, 
with the result that the fertilizer employed is usually 
relatively high in its content of phosphoric acid. 
The recent report of the Fertilizer Technical Com- 
mission in India has recommended particularly the 
manufacture of nitrogen fertilizers in the form of 
ammonium sulphate for use in our agriculture. The 
report about the manufacture of this fertilizer con- 
stituent is elaborate and comprehensive and needs 
no further mention in this connection. The memo- 
randum on the Development of Indian Agriculutre, 
issued by the Advisory Board of the Imperial 
Council of Agricultural Research, has also discussed 
to some extent the fertilizer problem of our soils, 
stressing the necessity of both nitrogen and phos- 
phoric acid ; but no mention has been made of the 
potash problem of our soils. There are, however, 
certain points which we believe should be brought 
to the notice of our fellow agronomists and country- 
men for judicious consideration. 

‘The world’s capacity for the production of 
nitrogen fertilizers by’' the different ‘Countries ' in 
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January# W4» was about 5,083,300 tons, to which 
India, Austria, Australia, and iX-rimark contributed 
only o r per cent of the total** Ik* fore the world 
War II *> 2 per cent of the worlds supply of nitro- 
gen came directly from air, of which 90 per cent was 
produced by din*< t synthetic ammonia process, 9 
per cent by cwinumide proems, and r per cent by 
the Arc process. From the figures given by Hear 
and Colling* on the world’s consumption of t lie 
different forms of nitrogen fertilizers, it seems that 
of the total consumption 5 u per cent is in the form 
of ammonium sulphate, m per cent as ammonium 
nitrate, 10 per cent a p ammonium hydroxide, 12 
per cent as calcium cyanamide, K per cent as calcium 
nitrate, 7 per cent as sodium nitrate, and 5 per cent 
as other by-products including organic aminoniatcs. 

Under the present state of our soil fertility when 
most of the major plant nutrients are at a minimum, 
the use of nitrogen fertilizers alone is inadvisable ; 
since the continual application of this element will 
impoverish the soil by removing large quantities of 
phosphoric acid and j»otash in the harvested crops. 
In using ammonium sulphate for the soils of the 
humid legions wheie the calcium and magnesium 
contents are low, we should remember that the con- 
tinuous application of this form of nitrogen without 
lime causes toxicitv to the plants by its acid effect. 
The residual effect of the inorganic nitrogen ferti- 
lizers is vet v little, about 65-05 per cent of the 
nitrogen applied is recoverable in the fust crop. In 
the last few decades while tin. use of inorganic ferti- 
lizers has considerably increased, the popularity of 
organic amuumintcH is rapidly waning. Principally, 
the high cost per unit of nitrogen and the slow avail- 
ability of the major nutrient elements have prohi- 
bited the extensive use of organic fertilizers. Only 
about 60-/5 per cent as much nitrogen is recoverable 
from the insoluble protcid organics as from soluble 
sources of inorganic uittngcii Organic ammouiates, 
however, have certain advantages over the inorganic 
sources of nitrogen. The former are less subject to 
loss by leaching and have marked residual effect, 
depending on the rate ot application ; in addition, 
they contain traces of the rarer essential elements 
vital to plant growth, lor these reasons in mixture 
of inorganic and organic nitrogen carriers is often 
recommended, especially in the humid climates. 
Nowadays, some of the protcid organics are being 
better utilized as feed for cattle, while others are 
finding their use as conditioners in fertilizer mixtures. 
One jioint should, however, be mentioned, -The 
favoutabtc effect of the organic manures on soil struc- 
ture is often over-emplmsi/cd. Ordinary application 
has little effect, unless made to the extent of 8 tons 
or more per acre. 

* Colling*, G. H., Commercial IVttUuw. m> 7>-7X 

ItortiiustUta Cb. m 1. 


There is a fundamental difference between tl: 
problem involved in the economy of nitrogen and ■> 
that of other nutrients. There are about 70,000,0* > 
lbs. of elementary nitrogen in the air over ever 
acre of land. The question now arises: how f;« 
can we go in meeting the nitrogen requirement <»■ 
our soils by growing legumes? To this wc shou! • 
reply that the mere growing of legumes does no; 
enrich the nitrogen level of the soil unless the entir 
crop is ploughed under as a green manure. Th. 
nitrogen ftxixl by the rhizobia is usually removed 
in the crops harvested. The practice of growing 
U gurries, or tatter a mixture of grasses and legume*, 
for green manuring is indeed desirable from the view- 
point of maintaining permanent soil productivity. 
The practice does not seem to be very feasible under 
the present ci op-producing capacity of our soils, 
when ever v acre of our available land is to be culti- 
vated intensively for growing crops for human con 
sumption. This can, however, he rendered possible 
by inn easing the output of our present cultivable 
lands by the use of chemical fertilizers, as well as 
b> bringing under nlotigh the eulturahle waste and 
fallow lauds which amount to about 170 million 
acres. Such measures will release the pressure on 
the lands, making room for the adoption of a mor, 
sound system of rotation. 

I‘hKT!l IZKR I M > v S ‘ T R V 

The problem of utilizing bones for manuring 
purposes should receive special consideration in our 
country with a view to discontinuing their export 
and converting them into cheap and available form 
of phosphate for our soils. England was the first 
country to realize the importance of bones for the 
maintenance of soil fertility. Her own supply of 
bones was insufficient and the importation of large 
amounts annually from other countries, srhee the 
beginning of 1S15, showed how apparently alert she 
was to the need for phosphorus than other European 
countries. Liebig, who devoted the first 20 years 
of his life to studies in the field of pure organic 
chemistry and later turned his attention to thc'mincral 
nutrition of plants, was greatly concerned with the 
food value of phosphoric acid. At his time bones 
were the principal source of making phosphoric acid. 
The great demand of England for bones from other 
countries brought a note of protest from Liebig, 
against this practice. He stated : 

‘England is robbing all other countries of the 
condition of their fertility. Already ; n her eager- 
ness for lx>ncs, she has turned up the battlefields of 
Leipzig, of Waterloo and of the Crimea ; already 
from the catacombs of Sicily she has carried away 
the skeletons of many successive generations. An- 
nually she removes from the shored rtf other dAmtries 
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her own the manurial equivalent of three million 
, r ,ul a half of men, whom she takes from us the 
rtvans of supporting, and squanders down her sewers 
u, the sea. -Like a vampire, she hangs around the 
neck of Euroi>e— - nay, of the entire world ! — and sucks 
(K- heart blood from nations without a thought of 
in -tice toward them and without a shadow of lasting 
advantage to herself.”* 

The importance of the phosphate fertilizer 
industry cannot be underestimated in India where 
extensive deposits of natural phosphates have been 
r< ported to exist in the Trieliinopoly district of 
Madras and in South Uihar, in a form in which they 
c.irmot be utilized unless manufactured as super- 
p) <i>phate.The actual world icserves of phnsplintic 
ovks, as prepared by the Fourteenth International 
(Uological Congress at Madrid, 1026, are about 
, . ',7 1,250,750 tons (containing 2,360,410,628 tons of 
. '.nsplioric acid), of which 8,128,000 tons wear in 
India. The world’s consumption of phosphates in 
;S was nearly 11,057,019 metric tons to which 
India’s share was only 23 tons. Europe and America 
. oiisumcd 811S per cent of the total ; while that 
the whole of Asia (excluding Asiatic Russia) was 
1 wt 2 67 per cent." 

Due to the high fixing power of certain soils, 
•.iv, latcritcs, for phosphates, and the low recovery 
"! this nutrient in the first application which amounts 
about 10-20 per cent, initial doses are to be made 
'airly large for satisfactory crop response. In view 
: our limited national sources of the superphosphate- 
making materials and of the uncertainties of the 
hsi-overy of the fresh deposits, the problem facing 
la agronomists of our country today is : how can 

■ iv increase most efficiently and economically the 
phosphorus content of our soils? The question is 
highly problematical and will remain unanswered 
until sufficient works have been done in our country 
■' ith the different forms of phosphatic fertilizers. 
However, the authors would like to make a few sug- 
gestions in the light of the works done in other parts 
jf the world, especially in the United States. 

Ro<?k phosphate is the cheapest source of phos- 
i’hatic fertilizers, vast deposits of which have been 
‘otind in North Africa, United Stales, and elsewhere. 

1 hir country can afford importing raw rock phos- 
phate for supplying at an economic rate to our 
pinners. Doubt may be expressed as to the degree 
’<f availability of this material for maximum effi- 
ciency. Hopkins, the pioneer advocate of “Perma- 
nent Agriculture’*, has shown by his 25 years’ expe- 

■ itnents in United States that finely ground rock 

” Aikman, C. M., Manures and the Principle* of Manor* 
'n;:. pp. 300. Blackwood, Edinburgh, 1902. 

" Gray. A. N., Phosphates and Superphosphates, pp. 

85-80. International Superphosphate Manufacturers’ 
'’sen.. Great Britain, 1944. 


phosphate, under suitable conditions, is of high 
feeding value to the crop. Experiments continued 
since his death have demonstrated fairly well that 
deep-rooted crops, such as legumes, arc particuarly 
efficient in obtaining phosphates from comparatively 
insoluble minerals ; those in the grass family are 
next in efficiency, white* the common vegetables are 
the teast efficient. We should, however, remember 
that were these experiments done in the tropies the 
results might be somewhat different. Vagelcr,” one 
of the authorities on tropical soils, states that all 
attempts to use rich rock material for immediate con- 
ditioning or manuring of soils or the temperate 
legions has had very poor results ;.o« the contrary, 
taw phosphate is often as effective as superphosphate 
in the tropics where cultivation operations and the 
high intensity of weathering affect the decomposi- 
tion of soil materials in a much higher degree than 
in temperate climates. 

As already staled, apart from meeting the phos- 
phorus requirement of the growing crops, allow- 
ance is to be made for fixation by the soil and micro- 
organism. This will involve comparative large appli- 
cations of phosphate fertilizers, to which raw rock 
phosphate can contribute much. In addition to rock 
phosphide, if we arc to import other phosphate ferti- 
lizers, the highlv concentrated forms of monocalcimn 
phosphate (about 50 per cent available P, 0 4 ) and 
metaphosphate (62-63 per cctil available P a O») should 
be preferred because of low cost in transportation. 
Though they are not in general use, recent experi- 
ments have shown that they may be as effective, 
when used in equivalent amounts, as superphos- 
phates. It is hard to discuss the phosphorus pro- 
blem in detail in this article, but we would rather 
like to express ourselves in the words of Pierre,” 
“Phosphorus has sometimes been called the master 
key to agriculture. Its importance in general farm- 
ing is indicated by the fact that low crop production 
is due more often to a lack of phosphorus than to 
the lack of any other clement.” Thus, vve must see 
that there is a constant and substantial flow of phos- 
phorus into the soil as we remove this element in 
the harvested crops. 

From the report of the Royal Commission on 
Agriculture, it seems that our cultivated lands are 
supplied with sufficient amounts of potash. This 
statement is rather misleading. It has been shown 
in United States that most soils which have been 
farmed for a quarter of a century or more produce 
somewhat larger yields if some soluble potassium 
salt is added to them. We admit that the depletion 

f i 

“ Vflgc’er. P., Tropical Soils, pp. 18, MacMillan & Co,, 
Ltd.. London, 1933. 

" Pierre, W. H., Phosphorus deficiency and soil ferti- 
lity, pp. 377. 8oita and Men. Year Book of Agriculture, 
P.S.D.A., 1938. * 
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of potassium is less intensive than that o f nitrogen 
atul phosphorus, nevertheless, potassium is likely 
to Ij« deficient in sandy soils and the highly leached 
Mjih of the humid parts of our country. Moreover, 
most crops in tropics require large amounts of potash 
arid this element mav turn up us a limiting factor 
in maximum crop production as vxm as our present 
fertility level will he stepjJed up hv the iw: of 
nitrogen and phosphate fertilizers. 

Natural potash deposits of workable size have 
not yet been explored in India, except the nude 
forms of nitre and saltpetre which occur as an 
t-fflorev eiict: in the surface soils of the arid regions 
of our country. India has, however, the largest 
f!ejnjsit< of mica in the world and the possibilities of 
Utilizing it as a plant food in a finely divided state 
have so far remained untap|>cd in our country. The 
experiments, using potassium -bearing minerals as a 
source of nutrient, arc rather meagre. According to 
V.igeUt" slow wcathenng in tvinpeiute legions 
makes obsolete tin use of mica as a plant nutrient; 
on the contrary, in soils of hot tropical regions flesh 
biotite cart hardly be recognized even in compara- 
tively voting soils This problem of mica ought to 
be more fully exploited in our country before any 
definite conclusions can be 'drawn. Incidentally, 
about f< i (15 per cent of the added potassium is rc- 
rov viable in the first ciop, thereby indicating residual 
effects for the succeeding crops. Mention should, 
however, be made of some experiments which 
obtained i net cased yields for certain crops hv partly 
substituting sodium for potassium. Thus sodium, 
because of its cheap and abundant source, may act 
as conserving soil potassium in the humid regions, 
without any detrimental effects on soil structure. 

The agronomic importance of calcium, mag- 
nesium arid sulphur, as well .as of the essential minor 
elements like iron, manganese, boron, copper, zinc, 
ami possibly molybdenum, should not l>o ignored. 
Experiments with chemical fertilizers have stressed 
the fact that it is necessary to reinforce the fertilizer 
mixture with minute quantities of the minor ele- 
ments; culeium, magnesium, and sulphur being pre- 
sent as constituents of the mixture. Besides, cal- 

" Vagoler. P , Tropical Smls. pp .17. 


ciutu is used for liming or reclaiming soils, although 
to a limited extent by our farmers. It is not po&sibk 
for review here the works done with minor element - 
in different parts of the world, yet it may be assume.: 
with a fair degree of accuracy that with the use «. f 
chemical fertilizers in India the deficiency symptoms 
due to the insufficient amounts of minor element 
now contained in our .soils, may be gradually mam 
fested with increased crop production. One can sc-, 
the truth of this statement by looking into United 
States, Australia, ami other countries, where the soil-, 
have been cultivated only for a few centuries but 
where deficiency symptom-* due to minor element 
have already been reported. 

The Thlogistonists' 111 agronomy, advocating 
the use of compost as .m overall soil tonic, muv, 
face the facts from extensive experiments done with 
chemical fertilizers which have not only shown in- 
creased vields of crops but. which, aided by good 
soil . management and farming practices, arc also 
keeping the soils in a wry high state of productivity, 
for maintaining those high yields. Modern agricul 
tore recommends the leturn to the soil of all kinds 
of wastes and refuse, whether from cities, towns, 
tillages* or farms, but at the same time it realizes \h- 
shortcoming of this return in replenishing the nutii 
cuts depleted annually be hat vested crops, leaching, 
erosion, etc. The otganic manures, like cow-dung, 
compost, and sewage sludge, mav, however, serve a- 
supplements to meet paitiallv the nutiicnt requite- 
iiictils of soils. 

Ill sieve ot the terrific calamities of the last 
^tengnl famine of and in the face of auothci 

more devasting famine looming over our country, 
at the present moment the problem “Why Must W\ 
Starve" seems more pertinent now than ever before 
For the solution of this problem we must turn oui 
attention to mother earth whose age old starvation 
we have so far neglected. Only vvhen we shall care 
for feeding her with manures and fertilizers, will 
she begin raising again plenty of food for our starv- 
ing and hungry people. * 


* The author-* arc indebted to Pr U. Brad field, Prof. ->i 
Soit 1-Vrtility, and Head of the Dept, of Soils and Agronomy 
Cornell University, tor his valuable advice and suggestions. 
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/ K regret to announce the death of IToIcnnov 
M ax lianek during the first week of October 
•» Goltingen, at the advanced age of eighty-nine. 

name will go down to posterity as the fouuuki- 
n.f of the quantum hypothesis. On the occasion of 
i he celebration of the fiftieth anniversary of Planck \s 
il«»ctorate in June 1929, Bohr wrote ‘In the history 
n,» science there arc few events which, in the brief 
-pace of a generation, have had such extiaordinary 
* oTiscqucnccs as Planck's discovery of the clemcn- 
t.irv quantum of action. Not only docs this dis- 
covery to an even increasing degree, form the back- 
oound for the ordering of our experience Concerning 
.tnmic phenomena, the knowledge of which has been 
<> amazingly extended during the last thirty ycais, 
; >ut at the same time it has brought about a complete 
u vision of the foundations underlying our descrip- 
tion of natural phenomena. We are dealing here 
'Mill an unbroken development of points of view 
and of conceptual aids which, beginning # \\ith the 
•oik of Planck on black body radiation, has reached 
a temporary climax, in recent years, in the forma- 
tion of a symbolic quantum mechanics. The theory 
may be regarded as a natural generalization of the 
classical mechanics with which in beauty and self- 
onsislexicy it may well be compared*. It is inter- 
ring to note that Planck's first formulation of the 
quantum hypothesis in 1900, preceded by five years, 

1 Ik other revolutionary change in theoretical physics 
introduced by Finstein in 1905, by his relativity 
postulate. These two theories have, between them, 
necessitated a searching criticism of concepts which, 
taken over from our world of every day experience, 
were applied to the theoretical interpretation of expe- 
riments of increasing degree of accuracy. 

Max Planck was born at Kiel, Germany, on 
April 23, 1858. His father was a noted professor of 
Constitutional I<avv, first at Kiel and then at 
Gottingen, He is known as the co-author of the 
Prussian Civil Code. It is said that Max Planck 
inherited from his father the juridical faculty of 
'dfttng experimental evidence, of disentangling the 
significant from the meaningless. From his early 
. family associations also, he derived his attitude to- 
wards physical science as a branch of human cul- 
ture, forming an integral part with other branches 
of human learning, and exercising its influence on 
human destiny, not only in a material way, but even 
more deeply in a spiritual way. During the early 
period of the World War I, he used to preface the 
first lecture in each Semester with the remark : ‘Our 
thoughts are with our brothers and sons who are 


• 

risking their lives for the defence of German vulture ; 
when they return they will ask of us what have we 
»lone to advance this culture. Let us not fail in 
<>ur duty*. When the revolution broke out in Merlin 
in November igifc, which brought the war to an end, 
Planck referred to it with the remark 'we are passing 
through a very critical period in our national life. 
At another-similar jjeriod of our history (referring 
u Napoleon’s occupation of Prussia), it was German 
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culture which rallied the nation*. Planck remained 
a liberal all through the critical period of German 
history, commencing from the first War to that of 
Nasi domination. It was he who, during his 
presidentship of the Kaiser Wilhelm Institute, 
organized, in spite of official Nazi displeasure, a 
memorial service to Fritz Haber. The latter by his 
large scale production of artificial fertilizers enabled 
Germany, in spite of blockade, to carry on the war 
for over four years. Haber was deprived of his post 
in* the Kaiser Wilhelm Institute and banished from 
Germany on account of his Jewish origin. Planck # 
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lout a Vm during the first war and previously he 
bad lost two daughters. 

Planck entered the Munich University- when 
seventeen years of age ; after three years of study, 
he migrated to Ilerlin to study under Helmholtz, 
Kirchhoff and Wcierstrass. Ktnhhoff aroused, his 
interest i m thermodynamics, specially in the second 
law. He obtained his doctorate with Summa mm 
/ audv ftoin Munich in 1870, with a dissertation on 
' 7 h e ti-tond fundamental /arc of the mechanical 
theon of heat/ In 1*87 he was awarded the Hen eke 
Pita hv the Gottingen University for his essay on 
l he I'rinctf'lc of Conun vat ion of litur^y\ After 
serving a^. lTivai Do/cnt in Munich, he became 
Professor m Kiel in 1H85, and later lie went over 
to Berlin in i&%, as extraordinary professor ; m 
1 j j he succeeded Kirchhoff as ordinary professor, 
in toi*, he became the |KTtuaucnt secretary to the 
Seicnec section of the Prussian Academy. It was 
through his efforts, that m to * ) Einstein cairn to 
Berlin ns a Professor of the Prussian Academy. In 
roih Ik was awarded tlie Nobel J'ri/.e in Physics. 
In lot? lie retired as Professor Emeritus, being suc- 
ceeded by Schrddinger. In iQM> t on the death of 
Adolf Harnack, he was elected President of the 
Kaiser W ilhelm Institute, Not much is known of 
his subsequent activities ; he however attended the 
Newton Tercentenary celebration held in U)\h in 
London. 

1 v attended Planck's lectures on theoretical 

physics during my study in Berlin, 1014-1918. It 

extended over a period of three years, and was 
divided into Mecliuuies, Electromagnetism and Optics, 
and Tliettnodv narnics. The first two subjects, which 
are made up only of reversible processes, were deve- 
loped deductively from New ton's laws ami from 

Maxwell's* electromagnetic equations. His last 
course of lectures was a survey of the System of 
Physios, which he divided into reversible processes, 
obeying dynamical laws, and irreversible ones 
obeying statistical laws. Initiations representing the 
former were all deduciblc from Hamilton’s Principle, 
when suitable values were put in the terms repre- 
senting Kinetic and Potential energies. The irre- 
versible processes, susceptible only of statistical treat* 
ment, were eonsideted especially in connection with 
the interaction between matter and radiation. The 
change iutthe structure of the phase space necessary 
to pass over from classical to quantum statistics, 
formed the culminating ixwtion of this course- of 
lecture. Teaching of Physics as I had found in 
Cambridge, after attending lectures of Larmor, 
Thomson, C\ T. R. Wilson and other*, consisted of 
lectures on selected topics m certain branches of the 
subject, each of which extended over a term of 
eight weeks. There was no continuity of treatment 


in the lectures delivered in successive terms, ati< 
K»tnc of them were rjot well prepared and were 
badly delivered. This was the traditional way o: 
teaching in the older Universities of England forn 
years ago ; it produced isolated men of genius, bu*. 
not research schools. It was a revelation to me n, 
xeati/c, after attending Planck's lectures, what ,* 
System of Physics meant in which the whole subject 
was developed from a unitary stand point and with 
the minimum of assumptions. Planck delivered 
four lectures each week, and in addition one da\ 
was set apart for the solving of problems. The 
latter were selected t<» fannlari/e the students in the 
application of physical principles to problems, and 
not tor the purpo>c of exercising their mathematical 
ingenuity. 

Planck’s principal contributions were in Thermo- 
dynamics, and in the theory of Heat Radiation. In 
thermodynamics 11 is ppunpal contributions were in 
the theory of dilute solutions, , while in Munich he 
even undertook some experimental work to verify 
some assumptions introduced in tus theory. His 
text !x»ok 011 Thermodynamics luis become a classic. 
In the later editions Xu list’s Heat Theorem is 
deduced from quantum « oiisideratiovis. His chie f con- 
tribution, however lw m ins investigations on Heat 
Radiation. A senes of papets, published between 
1805 and moo, led to the formulation of his famous 
black Ivxly radiation f«u inula in lu'.o, which has so 
far triumphantly sto«»d all experimental tests. His 
4 Vorlcsiingen uber die Theorie der Warmostrahlungb 
was first published in 10, and had, upto 1921, gone 
through four editions, in cadi of which lie tried to 
improve the iheoretnal treatment of the subject. 
His treatment of this constantly developing subject, 
has not the classic form which makes the study of 
his Thermodynamics so satisfying. The main con- 
tributions to both the theoretical aiul experimental 
development of the subject of thermal radiation, has 
been due to German scientists. Kirehhoff fiist intro- 
duced the concept of cavity or black body radiation, 
which is found inside an uniformly heated enclosure 
in thermal equilibrium. Such radiation should have 
properties which are independent of the specific 
nature of the material bodies enclosing it or 
imbedded in it. The spectral distributions of energy 
in such radiation should be a function of tempera* 

ture T and frequency v or wavelength A only, K,» 
00 

f (T, v) and K =// 0>) (T). From experi- 

mental and theoretical investigations respectively, 
Stefan and Boltzmanu established the relation that 
the total energy of radiation K~aT 1 * * 4 (j). Wien 
showed that if a cavity radiation is enclosed within 
on enclosure made up of collapsible perfect reflec- 
tors, then on reversibly compressing or expanding 
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v enclosure, it does not alter the black body 
:;,racter of the enclosed radiation. His thermo- 
, Tumical investigations led to his discovery of the 
oncral form of the spectral distribution of energy 

v* V 

,rinula K, = — f ( ~ )• A deduction from this 

c 1 


Hi.it ion is that the frequency at which the radiation 
jesses the maximum energy at any temperature 

v, nl , x ~ const. T, which can also be written in the 
,,. r m A mar. T-b (2). The next problem was to 


■ since 


the fonn of the unknown function f 



7 ,'u.n, from some reasoning based upon an applica- 
• . -xi of Maxwell’s Distribution Law, whcli is not 


. .. from objection, found f 



«. < • 



which 


fir x 

to the radiation formula Kp w <* *<• 1, (3)* Hiche 

rr 1 


* • 1 1. e formulas were tested by means of large scale 
, mutely carried out investigations, chiefly by 
i n miner, Pringsheim and Kurlbaum in Berlin, 
hiili were coiumeiuc-d in 1X05. While the first 
■■•>2 relations could accurately lie verified, 'Wien’s 
Sjnetral Distribution Law was found to be correct 


. i.lv foi large values of or small values of A T. 

1 ‘m tlier extended investigations upto temperatures 
* low as 150 0 A and A upto iX/t, showed that the 
• • vi itum from the theoretical formula became coil* 

. ierable for AT-'\>ooo. 

At this stage Planck started his investigations. 
. 1 " considered the condition of equilibrium between 
1 system of material bodies, considered to be made 
:;j of electric oscillators of frequency v , and at 
't mperaturc T, and the surrounding radiation. It 
as found that the following relation existed between 
K., the intensity of black body radiation of 
■'etjucncy v, and the average energy u of the system 

v* 

! oscillators, K,«* - «. Planck’s first attempt to 

c 

’> dttee an expression for u, lead to Wien’s spectral 
: stribution formula, which did not agree with the 
<j>erhnental results. Being convinced of the general 
didity of Maxwell’s equations, Planck considered 
’hat alteration, if any, to be introduced for obtain- 
’jg a radiation formula in better agreement with 
xperiniental results should lie in the alteration of 
he statistical laws of thermodynamics from which 
">e value of g # is deduced. He then first introduced 
' 1 1 e radical hypothesis, that the oscillators could 
ivc only a discrete set of energy values which are 
d multiples of a unit «. This leads to the first 
r *rm of Planck’s quantum hypothesis, ’biz., absorp- 
<>n and emission of energy by a system of oscilla- 


tors are in quanta, winch are multiples of a unit *, 
whose value was hot specified. By suitable applica- 
tion of Boltzmanns theorem, connecting the entropy 
S and the probability \V of a given distribution of 
.1 set of discrete energy values all multiples of a 
unit * , in a system of X Inters, Planck obtained 


the following value tor n f from which he 

‘Vr~ 1 

obtained the now well known radiation formula 
v* # 

Kj. ’■•f. .a companion with Wien's general 

e AT — I 

V® / V \ 

loimula K r =s^j f had to the conclusion that 


'•■ //»• . This represents Planck’s famous quantum 

condition, viz., oscillators of frequency v absorb and 
emit radiation in multiples of hv. Planck’s radia- 
tion formula has been found accuiately to represent 
the spectral distribution of energy in black body 
radiation over a wide range of temperature and wave- 
length, and has now been raised to the status of a 
law of Nature. 


Planck’s quniftum hypothesis was of a revolu- 
tionary character, representing a break with the 
principle of equipaitition of energy ; the latter 
represents the limiting case of U n, and leads to 
the relation u AT for oscillators, independent of 
their naluial frequencies. The general body of 
physicists did not know what to make of it. One 
of the first successes of the theory was, that ft 
enabled an independent determination of the value 
of the charge of an electron, which Planck calculated 
in u/'K) and found to be equal to 4 60 e.s.u. ; it com- 
pares very favourably with the latest experimental 
value of 48025. This agreement had convinced 
Rutherford, in J<>n8, of the essential correctness of 
Planck’s theory. Already in 1005 Einstein had made 
the -assumption, that the energy quantum not only 
played a role during the exchange of energy between 
oscillators and radiation, but the radiation retained 
its quantum character during its propagation in 
space. This light quantum hypothesis enabled 
Einstein to deduce his famous photoelectric equa- 
tion, which was verified later by Millikan and 
others. Since then there has been a progressively 
increasing application of the quantum hypothesis to 
different kinds of atomic processes. 


Blanck, a classicist by temperament, however 
did not feel satisfied with the radical nature of the 
quantum assumption, which represented a total 
break with the .continuity hypothesis of classical 
physics. In 1912, he projiosed a modification of his 
quantum hypothesis, in which it is assumed that 
both the electromagnetic radiation in space and its 
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absorption bv oscillators followed the laws of electro* 
dynamics, while the emission o f radiation bv the 
oscillators represented a discontinuous prove-.-, ami 
only U#} k place when the oscillator ctiergv reaches 
;t value winch ri multiple of a quantum Ji*. In this 
connection Planck for tin tir-t time, rormulat- «1 the 
uUa, that t hr oc» urrun \ ot energy quantum is a 
srcoiulury i »>u-* ■iftietjer oi ,» more fumhmicntai and 
general law winch can 1 m t_vpu'wd a-* Inllow- i he 
state of a luuai oscillator at any instant can be 
K*prcs4*ntv\i l»v a f*»int on the phase plane /></ where, 
if is the positional and / s the monuntum coouhuate. 
The tepresentatjve jwvnt o! an o^iillatoj \v 1 1 ! i con- 
stant cmigy will lie on ati ellipse 'Tin phase pace 
can be divided into equal areas ot value h bounded 
by a svstem of couciutnc and coaxial ellipses, each 
« if which encloses an area / /*«!»/ nil Alone the 
Nth phase element tin* oscili itoi cilery \ has a value 
llh v Atvoidiug to MiithkN lust hvpotheM v , the 
oscillatnis ran only lie on the curves for wtmh the 
(tut ilium of action / b /</ Inis tlu discrete valiUs nh. 
While according to the second hypothesis, the 
oscillators are unitor ml v distrdmted over each phase 
element , but the distribution function varies dis* 
continuously from om* dement to the next and 
further emission onlv takes place in discrete units, 
when the oscillator readies one of the boundary 
curves. The quantity 11 / /dq which represents 

the ru'tion integral, occupies a central position in 
classical pyvsics and is assumed to vars continuously 
for a material system. Planck introduced a ladieat 
departure when he postulated the existence of a 
(jViuutum of action ui all medunical systems with 
|>ei iodic orbits A eonseqtKUee of this is that Gibbs 
phase space is given a definite structure and is made 
to consist of dements of volume h' 9 when / is the 
dcKree of freedom of the vncchatiicnl svstem 

The second formulation of quantum hypothesis 
by Planck could not foi long budge over the 
difficulty of combining the wave and particle 
representation of. light quantum. In 1025 Louis' de 
Broj L^lic had introduced the idea of a group of waves 
being associated with a material particle. The in* 
consistency between classical and quantum assump- 
tions, underlying the quantum theory developed by 
Bohr and SommcrfcUI, led Heisenberg in 1025 to 
formulate his new Quantum Mechanics, which was 
based u|>on a corpuscular analogy, and m the 
following year Schrodinger developed his Wave 
Mechanics, which was inspired by de Broglie’s 
hypothesis. Both the theories, which were , found 
to ’cad to equivalent quantitative results furnished 
exact mathematical laws which quantitatively 
accounted for the observed experimental data. 

Tire discovery by Davisson and Gernicr and by 
G. P. Thomson, that electrons possessed wave like 
properties, from which it followed that both matter 


ami radiation jKKsreacd a remarkable duality * : 
character, as they some times exhibited the pu . 
perties of waves and sometimes of particles. Bor 
the pictures are however incomplete. This lias K . 
to a critique by Bohr and Heisenberg of the coj 
cepts underlying a consistent description of natiu * 
according to classical ph\»ft-. Two of the impoit.v 
ones are (*) that natural plienomeiu obey exact la 
the principle of causaltv 'Phis is based upon t ( 
implicit assumption that Jt is i*>ssiblc to obsen < 
phenomena without influencing them ; ( 11 ) that a*: 
phenomena must be explained as relations existin 
in space and time. An earlier critique of the cm; 
cepts of 'measuring rod' and 'clock' was undertake*, 
in the relativity theory bv Einstein. But in the* 
theory the traditional requirement of science is still 
fulfilled, as it jiermits a division of the woild mu* 
object and subject and hviuv a deal cut formulate *j. 
of the law of causaltv. In the piescnt instance tb 
eoncipts of s]>ace turn coincidence ami of observatim 
require revision, and in , p.ntiudar the internctim. 
betvucn observer and object Heisenberg has, bv 
using as illustration sonu ideal experiments, shown 
how it is inqK>ssible to obtain an exact detcrminatiov. 
of the •simultaneous values of canonically conjugate 
variables like space (ai atal momentum l/U V. - 
ordinates. Then: is a limit to the accuracy with 
which thev can be known, ami this can be formu- 
lated .is a law of natiu e 11 ; tlu* form of the so called 
Tncertainty Principle’ A p. A </>//. The uncertaiutv 
relation gives us a ineasute of freedom from limita- 
tions of classical concepts, including that of causaltv. 
which arc necessary for a consistent description «»i 
atomic processes. Bohr has pointed out, that b\ 
replacing the action principle, which occupies a 
central position in classical description of Nature, 
bv the quantum of action !i t Planck had intituitiveb 
shown tlu wav to a new description of Nature. 

It follows from the above thaUthc causal descrip- 
tion of phenomena in teims of time and space has 
to be replaced in the Quantum Theory by one <>i 
other of the following alternative modes of descrip- 
tion. They arc : (1) phenomena are described in titm. 
and space but subject to uncertainty relation 01 
(ft) causa! relationship is expressed by mathematical 
i.c., statistcal laws, but physical description of 
phenomena in space and lime is impossible. Tlu 
limitation imposed on the application of principle 
of causalty in atomic phenomena, has again revived 
discussion, which has persisted from earliest time, 
on the relation between the law of causalty and 
freedom of human will. Some people have drawn 
with Eddingtion the conclusion that “the activities 
of consciousness do not violate the laws of physics, 
since in the present indeterministic scheme there is 
freedom to operate within them”. Eddington states 
further “These revolutions of scientific thoughts arc 
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itMting up the contradictious Iwtweeu life and 
. heretical knowledge. The latest phase with its 
ck isc from determinism, is one of the greatest steps 

i the reconciliation. I would even say that in the 
tR'-ent indeterministic theory of physical universe 
c have reached something which a reasonable man 
sijit also lielicvt." There has been a large volume 
: discussion on whether (i) the principle of causality 

. an empirical law capable of experimental proof 
, r oil is it conceivable only as a form of theoretical 
■.stem? According to Planck, 4 Science having 
. -.Mimed the existence of an independent world, 
•neojnitaiUly also assumes the principle of eausalt.v 
•u’n jiendent of sense perception .... Science limls 
’,•?< if here exactly on the same footing which Kant 
tMih as his starting point of the theory of knowledge 
the causal concept is accepted at the outset as 
k Imigiug to those categories without which no 
, now ledge is possible.’ Iiinstviu, who is also a 
• u he vc i in the principle of a causally, concedes that 
■nuilem physicists are mainly of the opinion ’that 
,i i-, inadmissible to build up any sort of theory on 
li.it can not in principle, be tested’. 

Distinguishing between dynamical and statist! • 

ii causaltv, Planck said, ‘In principle it does not 
v, i, liter which of the standpoint is chosen first . . . 
Mv own Iw/licf is that the assumption of a strict 
commie causaltv is to lie preferred, simply because 
. a idea of a dynamically governed universe is of 
t ah r range and deeper application than the mere 

riti'tical idea ; because m statistical physics there 
ae only such laws as refer to groups of events. The 
-aigle elements arc introduced and recognized cx- 
1-ussly ; but the question of their law governed 
- q Hence is declared senseless on a 1 'iioii grounds.’ 

The question of the reality of the external world 
’".hind the phenomenal one was the subject of a 
‘ mums controversy between Mach and Planck. There 
' a seta >ot of philosophers and physicists, whom 
Pl.mck designates as Positivists, according to whom 
the subject matter of all scientific construction arc 
based upon data supplied by our sense perception. 
Uoiistriyrtion based upon the latter form our pheno- 
menal world ; it is the business of physical science 
-olvly and exclusively, in the most simple and 
‘curate way, to describe the order observed in 
halving natural phenomena. There is no means of 
•dtaching to them an ulterior significance, viz., the 
existence of a real world derivable from such sensory 
measurements. Out of two different, ways of making 
i construction based on sensory reactions to some 
■ atter phenomena, the one is to be preferred which 
subsumes a larger number of sense data, but there 
iS no claim in it of being a more accurate picture 
“I an external reality. For example, according to 
Mach, the Ptolemaic and the Copernician descrip- 
tion of the motion of the planetary and stellar world 


as viewed from the earth, have the same degree of 
validity, but the Coperniciau theory is more widely 
accepted because it is a simpler way of formulating 
a synthesis of sensory observations and it does not 
give rise to so many difficulties about astronomical 
laws, as would arise from a Ptolemaic description. 

According to Planck there are two theorems on 
which the whole structure of physical science turns. 
These arc (i) there is an external world of 
reality which exists independently of our act of 
knowing and (it) the real world is not directly kmdv- 
ahle ; it is however the aim of the physicist to under- 
stand this world. For this purpose he makes what 
ire known as physical measurement^, but these give 
no direct information about the external reality, 
Thev are only registers or representation of physical 
phenomena, and require to be interpreted. The 
phvsicist makes the assumption that the physical 
universe is governed by some system of laws. He 
then proceeds to construct a system of concepts nud 
theorems, and this synthesis is called the scientific 
picture of the physical universe. “That we do not 
construct the external world to suit our own ends 
in the pursuit of science, but vice versa, the external 
world forces itself on our recognition with its own 
elemental jxiwer is a point which ought to be cate- 
gorically staled again and again in these jnisitivist 
times”. 

Kinstein in an address delivered on the occasion 
of celebration of tbe 6oth birth day of Pluuek on 
April 2.3, 1Q17, interprets the latter’s theoretical out 
look as follows ‘In every important advance, the 
scientist finds that the fundamental laws are simpli- 
fied more and more (in the theoretical sense) as 
experimental research advances. And this cannot 
be traced back to the working of his own mind, but 
to a quality which is inherent in the world of per- 
ception. Leibniz well expressed the quality by 
calling it ‘pre-established harmony*. I think that 
was the basis of the controversy waged a few years 
ago between Mach and Planck. The latter probably 
felt that Mach did not fully appreciate the physicists 
longing for pre-established harmony”. 

The age of Planck and Einstein lias been very 
much interested in discussions on the fundamental 
concepts of theoretical Physics. Heisenberg points 
out their importance in the following words, “To 
mold our thoughts and language, to agree with 
observed facts of atomic physics is a verf difficult 
task, as it was in the case of the theory of relativity. 
In the latter ease it proved advantageous to return 
to the older philosophical discussions, of the prob- 
lems of space and time. In the same way it is now 
profitable to review the fundamental discussions, so 
important for epistemology, of the difficulty of 
separating the subjective and objective aspects of 
the world. Many of the abstractions, that arc 
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characteristic of modern theoretical physics, are to 
be found discussed m the philosophy of past 
centuries. At that time* these abstractions would 
be disregarded as mere mental exerrise^ by those 


scientists whose only concern was with reality, fc 
we are today' compelled by the refinements of e 
perimeutal art to consider them seriously/’ 

D . Al. Bose . 


GEORGE MATTHAI, (1887-1947) 


Pr< t G. Matthai, formerly of the Indian 
Edm -atioual Service arul Emeritus Professor of 
Zo olor-.v in the Punjab University, died suddenly at 
Cambridge on 25th June, u>f7 

George Matthai hailed from a cultured Syrian 
Christian family in Travancore. He was born on 
the r stli November, 1M7, and was the third sou of 
the laic Mr Thomas Matthai, a teacher in the 
C. M. S., Collegiate School at Kottavam, Travancore. 
His eldest biother, the late Kao Sahib Cherian 
Maltha*, wan the Director of Public Instruction, 
Cochin State, and his other brother is Hnu'ble 
l>r John Matthai, the present Minister for Railways 
and Transport m the Government of the Indian 
Union, 

Matthai had his early education at the Zamonn's 
College, Calicut and later at the Christian College, 
Madras, where he took his Ik A., and M.A., degrees, 
lie served on the staff of the Christian College as 
lecturer in /oology for about a year and then pro- 
ceeded to Cambridge in 1011 to take up a career of 
research. He joined the Emmanuel College under 
Prof Stanley Gardiner ami soon earned a reputation 
for his researches on the morphology and classifica- 
tion of the ‘Mndrcpnmnun Cotnlsk As a recogni- 
tion of tin importance of his n scat dies at Cambridge, 
Matthai was avvaided the Mackmou Research 
Studentship of the Koval Societv. 

Matthai was oitu of the plotted Indian zoologists 
of international reputation and a great authority on 
corals. He published several valuable monographs 
on corals, notable among them ate Ins monographs 
on the ‘Astraeidne’ published in the Transactions of 
the Linn*an Society of London in 1014, tin* British 
Museum Catalogue, n>2-S, and a revision of the 
‘Mndrejxn arian Corals* in the Mcmoiis of the Indian 
Museum, 1024. ilis important work on the histo- 
logy and modes of budding in corals, as determining 
the forms of the colonics, appeared in the Philo - 
'I'tansaclions of the Koval Society, 1026. 
When the writer met Prof. Matthai in Cambridge 
iti Junc-July he was actively engaged in ’com- 

pleting a work on ‘Colonial Pungidae', which had 
been intent ttpled by the War. He had hoped to 
complete this by the end of October 1947. After 
flint he had planned to write a 'Monograph on 
Corals’ in the course of three wars and in 1050 he 
expected to begin the work on Corats for the "Fauna 


of Rritish India" series promising the first voluua* 
in two years' time. His plan was to contribute . 
or t volumes to the series. Matthai had examin'd 
all the existing Type Collections of Corals in Europe 
and America for his taxonomic work and he unde: 
took several cruises along the coast of Florida, m 
the Wist Indies and in the Indian Ocean in scare!* 
of his material. 

fn nuo, he succeeded the late Lieut. -Col, J 
Stephenson as Professor of Zoology at the Govern 
ment College, I.ahotc, where he soon established! 
himself as a very able teacher. During his tenun 
of office as I Van of the University Studies, Matthai 
did much to stimulate Zoological Research in the 
Punjab. lie was a man of great learning, gifted 
with f«ttile imagination, and laboured eontimmlb 
to provide a sound and fundamental training in all 
branches of Zoology. He was ever ready to give 
counsel to those who sought his advice, ami was 
deeply ink rested in the welfare of his students. 

As a recognition of his contribution Mo ward* 
the advancement of Science, Matthai was awarded 
the degree of D.Sc., hv the University of Cambridge 
in r020. lie presided over the Section of Zoology 
of the Indian Science Congress held at Lucknow in 
toa.L and the Jubilee Session held at Calcutta in 
K/’vS. He dealt with researches in Oceanographv 
and the Marine Fauna in both the Presidential 
Addresses. He was one of the Foundation Fellows 
of the National Institute of Sciences of India, a 
Fellow of the National Academy of Sciences, of the 
Linneau Society of London and the Royal Society 
of Kdiufmrgh. 

He retired from service in 1943, but continued 
Ids research activities. He acted as Director of the 
Zoological Laboratory at the University of Madras 
for some time in 1046. 

In 1025, while on leave in England, he married 
Marv Chandv, the second daughter of the late 
Mr C. Chandv of the Mysore Civil Service and later 
a Vice-Chancellor of the University of Mysore. Un- 
fortunately in 193 r his wife died after the birth of 
a sou, the only child, who survives lym. 

In the sudden death of Professor Matthai, the 
Science of Zoology has lost a great devotee, and the 
zoologists in India deeply mourn his loss. 

S [ L. Hora . 
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COAL IN FREE INDIA 

Thk 23rd Annual General Meeting of the 
Geological, Mining and Metallurgical Society of 
India was licit! on October 31 last at Calcutta with 
the Hon'ble Sri N. V. Gadgil, Minister, Works, 
Mines and Power as the Chief Guest on the 
occasion. Sri Shusil Ch. Ghosh presided. 

In his presidential address, Sri Ghosh sounded 
a note of warning about the future of coal in India 
unless immediate steps were taken to ensure con- 
servation. For the proper development and gtowth 
of this industry, a well-defined National Mineral 
Policy is badly needed and the ownership of mines 
and minerals be vested solely in the Central Govern- 
ment under an exclusive Ministry of Mines and 
Minerals. 

m 

Continuing Sri Ghosh refeired to the .fact that 
.Ppurt from the control of the various provincial gov- 
ernments, thi> basic industry is now under six 
d liferent M ini-* t tie s of the Central Governenmt. I11 
matters of niimrai policy it is guided by the Ministry 
of Works, Mim s and Power ; the allocation and dis- 
tribution of coal am 1 fixation of coal prices arc done 
by the MiniMiv of Industries and Supply ; wagon 
supply in the coalfields is in # the hands of tlie 
■Mmistrv of Transport ; matters affecting the labour 
me dealt with by the Ministry of Labour ; for stip- 
}>lv of foodgralns to the mining lafxmr it has to look 
to the Minislty of Food ; and lastly, in the matter 
of taxation it is under the Ministry of Finance. The 
industry thus badly suffers for want of proper co- 
ordination between so many Government Depart- 
ments. 

F01 planning a rational coal utilization policy, 
Sri Ghosh emphasized for an extensive fuel research. 
There* must be some sound basis for exploiting 
India’s coal resources, major portion of which is 
admittedlv of inferior grade. The proposed grant 
for fuel research, was quite inadequate and lie 
appealed to the Government to allot more funds for 
# the purpose. 

Concluding Sri Ghosli said "the coal industry is 
in the melting pot. The uncertainty of its future 
position in ,the economic set up of this country ; 
indecision and hesitating policy of the Government 
with regard to many of its vital questions ; dual 
control by the Central and Provincial Governments ; 
continuance of war-time control without any modi- 
fication ; inequitable and inadequate wagon supply ; 

5 


strikes and disturbances all over the country result- 
ing in much less coal consumption ; deteriorating « 
railway transport system ; a perplexing labour 
policy ; and the heavy hut den of Piovincial taxa- 
tion imposed especially on the coal industry arc the 
contributing factors in worsening the coal position. 
Not a day should therefore be U*st to remedying 
matters”. 

Referring to the question of National Mineral 
Policy, Sri Gudgil said it has already been accepted 
in principle by the Government. There must be a 
complete agreement between the people and the Gov- 
inmient on this vital issue, and this Society will have 
an important part to play in shaping the public 
opinion on this subject. Government have already 
accepted t ho recommendations of the Millet al Policy 
Conference Ik Id at Delhi in January last. The 
objectives underlying this policy ate : attainment 
of mineral and metal seK-sufhcieney as far as 
possible ; central control over the exploitation of 
minerals of strategic and national importance ; acqui- 
sition by the State of mineral rights m land ; regula- 
tion of the international trade in minerals of key 
importance ; encouragement of local manufactures, 
especially of non-ferrous metals and products now 
imported from abroad, c.g . 9 aluminium, ferro-alloys, 
alloy-sheet and -metals, heavy chemicals, mica goods, 
titanium plants, etc. ; icvision of existing mineral 
concession rules, for securing uniformity in condi- 
tions of mineral exploitation ; and encouraging the 
development of mineral-bearing areas. 

Unhappily the gap between enunciation and im- 
plementation of this policy is a wide one. For 
bridging the gap Sri Gadgil, pinphaai/cd for an 
instrument of policy and with this end in view a 
technical organization in the centre, on the lines of 
the existing organizations for development of elec- 
tricity and waterways have to be established ; 
secondly, the provinces have to be guided and assist- 
ed for a similar technical organization for exploita- 
tion and development of key minerals and local 
resources ; and lastly, to carry out myieral and 
metallurgical research on an all-India basis, on the 
prnduction t processing and marketing of our minerals 
of national importance. 

Concluding Sri Oadgil said "when we set up 
our own Bureau of Mines and the net-work of 
Provincial Bureaus, we shall have well and truly 
laid the foundations of a sound all-India organifca- ^ 
tion for the development of our mineral resources”. 
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The following wert duly elected office -boarets of 
4 tu. Society for the year 1047-4S - President : I>r S. 
K, Ray; /'UaP.SVi rvhiru ; Profs. N. X. ChaUerji 
and N. L Slmrrna. 

PROBLEM Of < OAL INDUSTRY 

PfrKsiwv; at th»* Second Annual General Muting 
»d the ‘Coal UoiiMtmvrs Association of Italia* in 
Calcutta on November jo, last Mr I). C Driver said 
that the parrot ♦ rv that because Britain has national* 
Med her coal industry, India should do the vmic 
shouh! Be stilled for s»>nn* mm tor obvious na*>ns, 
viz , that alter nationalizing tin. mutes m Britain, 
the. production lia** gone down, o»,(s mucuscd, 
Inlxmr indisciphmd and out ol eontrol 

Tin Central Provinces ueie launehmg «»n an 
experiment of wot king the Kamtlu eoal fields and 
the results will Be uateltul with interest The 
depletion of India's Immna s owing to the division 
of tlu- loimtrv and tin* colossal expenditure on it- 
hubilitation of refugees would not permit anv out- 
lav of expenditure (or such sentimental shibboleths 
like nationalization. 

Continuing Mr Dmir stressed the formation of 
a ‘Ministry for Fuel 4 as tcrommcndcd Bv the Indian 
Coalfields' Committee (ro*F»), in order to Brine 
matters relating to eoal under one authority, so that 
eoal interests innv not Be shoved on from pillat to 
[K>st, from one MtnisUv to another for the redress 
of then grievances. 

Referring to the subject. of research m eoal, 
Mr Driver pointed out the inadequate staff and funds 
available to tin* Fuel Research Committee. The 
results achieved so far are still immature for publi- 
cation of results. The results on Coal Wash inf; 
Research, however, should now Be made available for 
the information of producers and consumers. 
Mr Driver further suggested sending out young 
scholars ami cxt>cricnoed men, for training in coal 
bcnciicmtiou and coal combustion in U. K. and 
U. S. A., and for studying the technique of under- 
ground gasification to U. S, S. R. f Germany and 
Belgium, rest actively. 

RADIATION METER FASTER THAN GEIGER COUN1ER 

A mktvr that counts fragments from exploding 
atoms 50 times us fast as a Geiger counter has been 
developed at the Westinghouse Research Labora- 
tories, Able to tally 100,000 particles a second, the 
new instrument can be used for such jobs as measur- 
ing how fast some nuclear materials lo$e their radio- 
activity. 

Getger counters contain a gas that atomic 
particles will icyiize or break up into charged gas 


atoms that conduct electricity. This ionization per 
niits a surge of electricity to flow through the tub* 
and trip a counter. So long as the particles arrive 
at a reasonable speed — less than 2,000 per second — 
the Geiger tube counts each one. But above that 
rate the gas cannot ionize and de-ionize fast enough 
to keep up with the incoming particles and the tube 
loses count, giving a steady current instead of indi- 
vidual surges 

This mu device, uses a different principle pro- 
viding clear counts up to do/kjo per second. It has 
a fluoi csccnt screen, a spherical mirror, and the mul- 
tiplier photoelectric cell, connected to amplifying 
and counting < ir<. tuK (S v c VopuJat Scu tnc, October, 
fo 47 , p. iUf 

atomic energy board 

Tih. Bonn! of Research in Atomic Kucrg\ set 
Up bv the ( lovel UUiellt of India (see SciKNCT. \M> 
Ctu.irm.. September, 1047, p r«;o), will in addition 
to the six members already announced, include also 
I)r !>. M. Bose, Pi I N Mehta and Sir K. S 
Krishnan, 

The functions of the Board ;ue (P to plan* 
Allan xr and cany out atomic research and develop- 
ment throughout India ; t«> cxploie the a\ail- 

abilitv of raw mateiials connected with the generation 
of atomic energy and to advise the Government on 
the control, ntdi/at;ou and export of such raw 
materials in India ; ( ;) to provide the machinery foi 
co-opuation on nnfUvrs of atomic energy research 
and development with tin* corresponding bodies and 
to advise the Government on any agreement with 
foreign powvt*. that may be necessary for the purpose 
and ft’; to appomt committees and to take all other 
steps in furthuvMcc of the aim of developing atomic 
energy. 

A large muuher «*( research schemes have been 
sanctioned for ix search in Atomic Rnergv including 
grants to the Tata Institute of Fundamental 
Research for stride or' cosmic rays *fnd for training 
a team of workers in research ; to Prof. M. X. Saha 
of Calcutta University for establishing a centre of 
Nucleai Roseaich and Biophysics ; and to the Bose 
Research Institute, Calcutta. A total sum of 
Rs. ^so.ooo ha< been sanctioned for research on 
these schemes. 

NEW NUCLEAR REACTIONS UNDER 
HIGH ENERGY BOMBARDMENT 

Tuk new cyclotron of the University of Cali- 
fornia’s Radiation Laboratory has a magnet of 15 
feet in diameter and it weighs 4,000 tons, the earlier 
one weighed 225 tons. This giant cyclotron has pro** 
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duced bombarding beams with energies 10 tiino 
greater than ever liefore. In the course of a pure 
research programme sponsored by the ILS. Atomic 
Energy Commission, tbe College of Chemistry and 
the Radiation Laboratory, both of California Univer- 
sity, have recorded very complex nuclear disintegra- 
;in» processes with beams of dent crons and helium 
it. ns of approximately 200 and 400 mev respectively 
winch have been produced in the above cyclotron. 
Disintegrations have yielded 22 particles from a 
single atom including both neutrons and particles of 
positive charge, and many new light isotopes were 
obtained in the process of disintegration. Aisenic 
bombarded with alpha particles yielded isotopes of all 
elements from selenium to manganese. Kven chlorine 
a* .topes have also been detected. The detection of 
chlorine means a series of 16 elements down the 
table. This big jump suggests alternate routes by 
a hioli arsenic may be converted into chlorine. Pie 
\iously ejection of one or two neutrons from the 
nucleus yielded a route to a transmutation process, 
out the case of chlorine opens up new lines of attack, 
bombardment with the high-energy particles in case 
<>f jodinc has given heavier isotopes. Iodine isotopes 
<•! I 1,1 and higher have been obtained but Ihc stable 
.^<»tope 1 ,2T . By bombarding copper an unstable 

•- m>pc of iron, l’V‘ has been produced with a half- 
■ ii\ of S hours 'flic he * emits positron. Reactions 

both multiple neutron ejection and multiple 
luiged particle ejection have been obscived to take 

and photographs of % \ to 5 partiele-disinteRia- 
tion of light elements have been obtained. U'hnn 
nul Lae. .V < «v.v, J.s. 2144. 1947.) 

MANUFACTURE OF CHEAP RADIO SKI’S 

Tin-: progress of scientific research made in India 
for tiie manufacture of cheap radio sets for the 
people was referred to in reply to a question in the 
Central Legislative Assembly by the Hoti’hlc 
Dr S. P. Mookcrjee, Minister for Industry and 
Supply. 

According to his statement, research work on 
HhemCs financed by the Council of Scientific and 
Industrial Research, relating to “manufacture of 
Condensers and Resistances'* and “manufacture of’ 
Loud-speakers’ ’ has been completed, and noil-techni- 
cal notes have been prepared for the commercial 
utilization of the results obtained. Research on the 
* ‘'design of cheap radio sets” has also been completed, 
2 nd the question of commercial utilization of the 
results obtained is being taken up by the 'Council. 
Research on* the “manufacture of Radio Valves” is 
being financed at the University College of Science, 
Calcutta. A pilot plant has been imported from 
America for this purpose and the experiments are 
still in progress. 


246 

The Panel on Electrical Machinery anti' Equip- 
ment has made recommendations with regard to the 
manufacture of cheap radio sets in India, which ore 
now under the consideration of the Government. 

At present only assembly of radio sets from 
imported radio components is -posable. Attempts 
are, however, being made to manufacture as many 
ladio components as possible, and it is hoped that 
in the next five years India will be well on her way 
to self-sufficiency in this regard. No highly spe- 
cialized machine! y is required for the manufacture 
of the majority of the radio tomponents needed, and 
this mnchinei y can be manufactured in India. 

Yheic arc at present two firrys in India which 
assemble electric mains operated radio sets. One 
of them is manufacturing what is popularly called 
the “People's Set”, the price of which is Rs. 95 /*. 

HEN’S EGGS IN CLINICAL USE 

Hum's eggs are supplementing the role of the 
guinea pig and the mouse (the white variety called, 
album rat), in the hands of the medical research 
workers. I 11 the fight against yellow fever, typhus 
and influenza vaccination with the s|>eeific virus 
has yielded good results. A living culture medium is 
necessary to cultivate a specific virus. And chick 
embryo or popularly known as hen's egg is an almost 
ideal medium, appearing to harbour no naturally 
occurring viruses. The embryos are injected with 
the virus through a puncture in the shell and when 
the virus has multiplied, the embryos are removed 
from the egg shells and then successively ground, 
filtered, frozen and dried. Before vaccination a cal- 
culated amount of water is added to the material. 
Yellow fever vaccine has been made in Rockefeller 
Foundation Laboratories in U.S.A. and influenza 
vaccine in Australian Laboratories. Hen’s eggs also 
provides an aid to diagnosis in the fact that the 
appearance of chick embryo tissue infected with 
different viruses varies considerably from one virus 
to the other. Besides viruses, bacteria and protozoa 
which cause diseases in man and in domestic animals 
have been successfully cultivated in the chick embryo. 

FERTILIZERS FOR FISH FARMING 

On land the farmers have been able # greatly to 
increase their crops by the addition of mineral salts 
whjch were found lacking in the soil. Experiments 
in lakes with artificial fertilizers in fish farming have 
now been carried out in Scotland and in Canada, and 
the results are t promising. Fishes live partly on small 
animals and partly on microscopic plants wbidi live 
cither suspended in the water or lying on the surface 
of the mud. The plants which form the ultimate J 
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organic source of the fishes* food depend for their 
growth upon the presence m the water of certain 
elements, in put tirutiu nitrogen, phosphorus and 
potaMum m the form of soluble .salts, such as 
mtrat's and phosphates. Unt it is obvious that the 
application of J tertil»/ers to fishing grounds of the 
eountnes, mum ly, the mm* docs not lend it-" 
self lo -auh development hy tommercial concerns. 
The fenernmuits can alone undertake the task of 
finding out whether the sea fishery of the world 
should not reach the threshold of a new expansion. 


NEW BACTERICIDE FOR SURFACE INFECTIONS 

Rkskakch at the University of California Medical 
School has discovered it mwv bactericide for surface 
application which claims to have equal potem y as 
IVnitilhn ft is not meant for mutual treatment. 
Sensitization of the skin is absent with this drug and 
therefore its application will be preferred to peni- 
cillin. It has been named Cramictdtn. Originally it 
had two handicaps; it destroyed red blood corpuscles 
and had difficulty in dissolving in water. A chemical 
derivative of the original product has eliminated these 
two defects. It has been obtained in crystalline form 
but its chemical formula is not yet known. The 
material is of the nature of peptide derived from 
common amino acids having much smaller molecular 
weights than proteins. 

c on riNUous n iarcoal manufacture 

Thk Polytechnic Institute of Brooklyn has in- 
vented a continuous charcoal nuumfviciuring process 
which has gi eater efficiency and gives better quality 
of products. The plant consists of a vertical oven into 
which from top t lit' wood of proper si/.e is continuously 
Ud bv means of an air-tight loading device. Pyro- 
ligneous acid is allowed to slip down in the oven, and 
against this current a stream of inert gas rises upward 
through the wood" surrounding it and heating it to 
the carbonization temperature. The gas leaves the 
oven at 212°K and the finished hot charcoal is with- 
drawn from the bottom of the oven by means of a 
special device. The resulting products of distillation, 
tar, wood alcohol and acetic acid vapours, rise to the 
top and are drawn otT together with the circulating 
gas. Par] of the cit dilating gas is recirculated and 
the rest passes out into the atmosphere. 

\ 

MAXIMUM EXTRACTION FROM OIL WELLS 

In order to ensure maximum extraction, a co- 
operative plant is under construction which is jointly 
shared by 16 Louisiana oil producing companies, for 
processing the oil well resides. The new plant is 


estimated to extract 70,000 gallons per day of liquid 
hydrocarbons from the abandoned oil wells. Tli 
liquid hydrocarbons will include, propane, butane aim 
natural gasoline too. After the extraction of the 
liquid products, the remaining dry gas will be sold 
as ordinary gas fuel in conjunction with a ga-% 
companv. IntucsO and right of the member- 
companies are in the proportion of their ownership 
in the total producing area. 

THE DAMODAR VALLEY CORPORATION 

Tine West Bengal Legislative Assembly in it> 
fust sitting unanimously adopted the constitution of 
the Ihunodur Valley Corporation as recommended 
by the Central Technical Power Board of the ( Govern - 
rieiit of India arid nlnady legislated in the Central 
Leg j si at in e ami the Bihar Legislature. The corpo- 
ration will consist of three members including a 
chaw man. Tin- members will be appointed aftei 
consultation with tlu* Governments of Bengal and 
Bihar, by the Central (Government. The mam 
objects oi the roi potation have been declared as 
iol low s : 

(‘U 'It* provide and operate ht uu* < (>,i itng.ition ;uv t 
wau*r--upply for agucuUnr.d, iudustiMl, me-iir .mi! mh*i 
meds. 

\t>) lo pro\ pi and rale m hemes lor the eMin ntmn, 
tianuin^iui and distribution of rUtint.d i'inri;v. 

(Cl To psovidt' for the Iltxxl control of the Ixintoda 
River. 

(</) To facilitate mvig.iUon of tin* D.itnodar River mid 
to aid in the improvement oi the port Cnh mu and How 
Conditions. in the JJo‘'ghh. 

ic) To facilitate a Hot c station, control <-l *oibcro-iou 
and proper of laud m the Uumod.it lv*,m 

(/) Genet. dl\, t»> encourage a^riuihiii.d, induMn.d, 
social, public he dtli and economic development ot th * 
Daukdur basin. 

the Corjx >i at i**n will h.ivt power tosh.* anything which 
"ill facilitate the furtherance of the aforesaid objects and 
will have j ovver akn \u) to acquire, purchase or lease and 
held nunabp and immmaMc property and to dispose ot 
•such proper] \ , (b> to construct dams, bai rages, power 

houses, navigation works and irrigation, navigation and 
drainage can its required for the uni tied development of the 
rivt r s \ stint ; ici to undertake or co-operate m the re- 
settlement of the population, displaced hy the construction 
of the dans; id) to aid in the establishment of Co-opetu* 
five Societies whenever required for the loiter iii-e of the 
facilities made available by the Corporation, (c) to prevent 
population of water under its control; d) to undertake, 
measures to prevent imCarit; \g) to stock its reservoirs or 
water courses with fish and to prohibit unlit ctised fishing. 

In instructing canals, the Coqvor.Uion will have lo 
secure the consent of the Provincial Government. 

The Corporation will, after con&nltatiou with Provincial 
Governments determine and levy the rates for the balk 
supply of water lor irrigation and fix the minimum quan- 
tity of water, which can be made available. The rates at 
which such water is supplied by the provinces to cultiva- 
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r, shall lie fixed by the provinces concerned after coti- 
al union with the Corporation. 

The Corporation will have power to determine the tarilt 
ijr supply «>f viator tor industrial or domestic purposes. 

Tli l- Corporation will have power to levy feo< t»" 

:i\ -".llion. 

Tin. Corporation will have the exclusive right to •<)] 
lint rival out rg\ to any person inclnd’iig Provincial G«»\- 
:1 , unnt. within the Da modal* basin, where such eh-ctri* .d 
mre> is taken by a consumer at a pressure in excess ot 
oU.OlM* volt*. 

In die Intcr-Piovineial conference held on titli Janu.trv, 

? H7 m New Delhi in connection with the Datnodur Valiev 
Pi^.'i-cj, it was generally agreed after consideiation ot finnn- 
, ts d analws given hy M 1 ' Voordnni, in his preliminuiy 
ii.t-oiorandnin that the allocation should he as follows 

a) Power— All the three Governments of Bengal, Bih.u 
,nd 1 1 litre should take equal shares in tlie capital ixjk ii* 
•umc on this account 1M1 Vo'U’duin estimates the expeu- 
U.u.n roughly at dS rrnrcV. 

m / nu^itfon Bengal and lliliar should take sh.nrs m 
i if »n to the bcnctil* which they are likely to rcotiw 
! Li* rotuih estimate <>f expenditure atvjldmg to Mr •Your- 
u • ti «•; Id croresj 

!•" 1 Flood (ontrol The capital expenditun estimated 
L\ Mi V r .H)iduiu at M crons, should hr slmied half and 
il; let»\e<n Bui.al mkI tli Centre, suhj* cl to the condi* 

: i. i’.it Ct litre's contribution should not <\ci*<d«7 cron* • 

! *<• nairiui); expenditure on flood control is to l»e Null" 
•Mistily hy tin* Nilgai Government. 

No revenue i . likely to Ik: derived on account ot flood 
. ar. n>l. Guns to Bengai vv:ll be indirect. The Provun ul 
'-.uinirn'iil won't have to sp"iid money for repairs ol 
« n,i> mktneiii , dam igc.l hv flood and for undertaking relict 
•>; cianon** in the fl>od aifeeied areas. The people will ho 
• vi d fiom individual Joss ot property of untie, ot house.,, 

- i *t mi tin ! t*»d ler stocks, etc. The annual murrin.’ 

t' ot floud control intituling interest at J per cent dipn*- 
••utoii, operation, maintenance and administration will Ik* 
'■ad Manual sum The loss in icspect of flornl control wdl 
hn«* to be borne entirely by the Bengal Government. The 
* tin *i two Government* will have no share in the deficit. 

The revenue from j/owvr and irrigation is, however, 
tstnnaied lo yield a net pro/it alter paying for the expen- 
diture. The net profit attributable to power and irrigation 
will be credited to the three Governments in probation to 
'•heir respective shares in the total capital cost oUiibuted to 
Ins purpose. The net deficit in respect of any purpose 
‘hall be made good by the Governments concerned in the 
Mine proportion. 


35TH SCIENCE CONGRESS AT PATNA 

The 35th annual session of the Indian Science 
Congress Association will be held at the Science 
Vollege Buildings, Patna, from January 2 to January 
: » 1948. Col. Sir Ram Nath Chopra, President of 
the Indigenous Systems of Medicine Committee, 
u ill preside bver the session. 

A special feature of the Patna session of the 
Science Congress will be the visit, as on the last 
occasion at the Delhi session, of a delegation of top- 
ranking foreign scientists from Great Britain, France, 


Norway, Denmark, Hungary, America, Russia and 
possibly also from some countries in Near, Middle and 
Par Fast. Invitations have already been extended to 
scientists of international renown such as Prof. A. 
Finstein (America), Prof. Niels Bohr (Denmark), 
Robert Robinson and Sir Fdward Appleton (England), 
Prof. Pcterssen (Norway), Prof. S/ent Gy orgy i 
(Hutigary), Prof. Kngleluirdt (Russia), Dr Vannever 
Bush (America), Prof. Cmio-Joliot (France), etc. 
The Government of India have made a grant of 
Us. 75,000 to the Indian Science Congress to meet 
expenses in connection with the visit of the foreign 
scientists to India. Scientists from Burma, Ceylon 
and Afghanistan have expressed their desire to 
attend the 35th Annual Session. 

l)r B. Narayana and I>r 1 \ B. Ganguly are the 
local Secretaries. All enquiries regardiifltf local 
airangemeiits and accommodation, etc. should be 
addressed to the local Secretaries, 35th Indian 
Science Congress, Science College, Bankipore, P.O. 
Patna. The following are the sectional presidents: 

Mathematics — I)i R. Vnidyanathnswamy, Reader m 
Mathematics, Madras Dniversily. 

Statistics -Mr S. N. Ray, Lecturer in Statistics, Cab 
i utta 1'imet.sity. 

Physio- Dr L. A. Kmndas, Director, Agricultural 
Meteorology, I’ooihi b. 

Chemistry — Prut. R, Sunjiva Kao, Professor of Inorganic 
Chemistry, Indian Institute of Science, Bangalore. 

Geology and Geography —Dr P K. Ghosh, Deputy Direc- 
tor, Geological Survey of India, Calcutta. 

Botany - Dr K. A. Choudhury, Wood Technologist, 
Porest Research Institute*, Dehra-Dtm. 

/oology and Entomology- Prof. A. B. Mi wit, Dili ver- 
sa y Professor of Zoology, Benares Hindu Pui versify. 

Ant hi apology and Archaeology - Dr A. Chatterjee, 
Lecturer in Anthropology, Calcutta University. 

Medical and Veterinary Sciences - -Dr G. 1). JJhulcruo, 
Director, Indian Veterinary Research Institute, Dntnagat, 

Agricultural Sciences— Rai Bahadur Kali Das Sawhuey, 
M.Sc , Direc tor of Agriculture*, Hyderabad (Deccan), 

Physiology- ~Vr Bashir Ahmad, Director, Panpib Dili* 
versity Institute of Chemistry, Lahore. 

Psychology and Educational Science Dr Zakir Hussain, 
Principal, jamia Millia Jslamia, Jumiunagur, Delhi. 

Engineering and Metallurgy - -Mr N. Sen, Chief Chemist, 
Tata Iron & Steel Co., Ltd., Jamshedpur. 


INDIAN INSTITUTE OF METALS * 

•A TKCHNiCAi. association representing the metal- 
lurgical* profession in India, would be inaugurated 
by Dr S. P. Mookerjee, Minister for Industry and 
Supply, on December 29 next at the Royal Asiatic 
Society of Bengal, Calcutta. Sir Jehangir G handy, 
Director of Tatas, will deliver the presidential 
address. 
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The objects of the Institute would Ik- to promote 
tlie intetesU of the profession ami industry, to 
encourage researches, to facilitate training, in metal- 
lurgy, to publish a journal, etc. 

Tin- he-.idqitarb rs of the Institute w ill he at 
Jamshedpur, with branches at imjioilanl industrial 
centres. Further information may Ik- had fioin Sri 
1 * C. f iliosh, la's Straight Mile Road, Jamshedpur. 

HASWY.l W/.VM.V nulMUh 

As axwx-iatnm, called the /Jungivu Hi /nan 
Hatishwi, will l>e formally inaugurated in Calcutta 
on January jS, 104H. The association was formed 
at an ififoriu.il conference of scientists and Bengali 
urite'rt»oii scientific subjects held at the University 
College of Science and Technology, Calcutta, on. 

1 S October last, on the invitation ot l’rof. S. X. 
Bose, Kliaira Professor of Physics, Calcutta Duiver- 
•*ilv. 

The object of the association is to help science 
students ami teachers to tide ovci the initial 
dillifiilty likelv to be e\|>ei ieiieed by the adoption of 
Bengali as the medium of instruction at all stages 
ot education. With this object in view the associa- 
tion lias iindci taken the tusk of publishing a |K>jmlav 
qu.ub.-ilv scientific journal in Bengali tor school and 
college students, 

The annual subset iptiou for membership ot the 
association is rupees ten, and inembeis ,ue being 
enroll* d 1 >> Dr S N. Bagehi, Secret. -uv of the asso- 
ciation, o:, Upper Citeular Road, Calcutta, o. 

We v\ish the organi/eis all success in their 
laudable venture. 

NOBEL PRIZE IN CHEMISTRY 

Sir RouKKf Rom N son has been awarded the 
Nobel Pri/e in Chemistry for the vear 104: 

Sir Robert lias been serving the Univvisitv of 
Oxford as Wavtiflete Professor of Chemistrv since’ 
m.to, was knighted in iq,to for his work on svuthesis 


and was elected President of the Royal Society in 
1 <46. One of the foremost organic chemists 
Great Britain today, Sir Robert is an authority ... 
the synthesis of natural compounds. Sir Rol\ - < 
was trained under the late Prof. W. H. Perkin .a 
the chemistry of the alkaloids. He carried out in- 
vestigations ori tlu- structure and synthesis of autlx. 
cyauin, (the colouring matters of flowers, and fruits, 
and has developed the theory of biogenesis of plan! 
products, lb- also elucidated the formula Ur 
morphine, and carried out synthesis of secondary *\ 
hormones that attracted wide attention. (Su 
Sciknck \ni> Cn/iURK ii, 47b, 1046). The awiii-; 
is m.ule Ur Sir Robert’s investigations of biolog iealU 
itupoitaut plant products, especially alkaloids. 

A fullei account of Sir Roliert Robinson’s c.uei.- 
is expected m the next issue of our journal. 

ANNOUNCEMENTS 

1 

Sir Jn\s Cmamirv Ghosij, Director, Indian 
Institute ot Science, Bangalore, and Editor, Sciknck 
\m* Cn/iVRK, has been appointed Director-General 
of Industry and Supple, Government of India. 

Sir Shantisuamp Hhatuagar, Director, Board *01 
Scientific and Imlustiial Research, Government <>: 
India, is appointed to act as Secietary, Ministry ot 
Education, in addition to his own duties, cue S11 
John Saigenl, granted leave for a vear and a halt 

> 

Dr P. C. Mah.mti, I.eetuier in Applied Physics, 
Calcutta University, has succeeded the late Prof. P 
X. Ghosh as Sir Rash Behai v Ghosh Professor o' 
Applied Physics of the same univeisilv. 

Dr B. D Nag Cliaudhury, Reader 111 Nueleai 
Physics, Calcutta University, has been deputed b\ 
the Government of India to Europe and America to 
acquaint himself with the developments and latest 
technique of nuclear physics. *• 

Prof. B. Salmi, Director, Institute of Paleo- 
Imtany , Lucknow, has been deputed by the Govern- 
ment of India, for a study tour of the U. S. A., 
Canada and l". K. Prof. Salmi left India on’Octohei 
:<> last. 
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BOOK REVIEWS 


A Text Book of Physical Chemistry— By X. C. 

Soiwipta and K. C. Sen. Pp. vii + 5 - 25 - Momlal 
Brothers & Co. Limited, Calcutta. n>47 Price 
R$. io. 

\s the authors say the book is ‘'primarily intend- 
: f«. r the B.St\, students both pass and honours of 
tkc \ annus Indian Universities". Admittedly, the 
f.MiJ. will serve its purpose well. The reviewer, 

■ wvtver, cannot agree with the author's claim that 
*•<, live students of chemical engineering will lind 
;*•<. honk entirely suitable for them. There may be 

■ 'eh lvikvs of opinion in the treatment of subject 
'•tiers, but the one ma<V in the present volume is 

s.s? tied for a textd)(»ok of the standard selei'ted. 
Pa aiiangement of matters ran be similarly viewed 

• 1 1 dvlhunt ways and tlie reviewer kels that ehapteis 
f 1 ! 1 v t • e n and Fifteen should better come after chapter 
i : u\e , 

» 

•Theoretical principles are better umkistood if 
n applications are demonstrated by means of 
-mtabh numerical problems. The large number of 
, '“hlnns, some nt which are uniked out at the end 
‘ {.u'li ihnptcr, as well as the hints for practical 

■ have in this lespeet enhanced the value and 
■ui! of the book. Wise judgment has been 

• by the authors to treat most of the topics 
■’ ih<n proper levels, at the same time economising 
■: «k. 

Tin-re are some obvious lapses which the authors 
ii surely take care to correct in the next edition 
’ the ln>ok. The symbols for ionic strength and 
' '<}tKiicy require \o be made to look more like the 
f u.tl ones. 

S. K. M. 

v an Nostrand’* Scientific Encyclopaedia — Second 
Edition. Pp. i,6oo and 3 plates. Published 
by D. Van Nostrand Company Inc., New York. 
Price £3 5s. net. 

The book under review is the second edition of 

• similar volume publisher! earlier and as mentioned 
’ n the preface sonic new sections on Electronics and 
Padio Metallurgy, Meteorology, Photography and 
■statistics have ’been added. This volume now deals 
aith the important terms and words used in twenty 
different subjects, e.g., Aeronautics, Astronomy, 
Botany, Chemical Engineering, Chcnfistry, Civil 
Engineering, Electrical Engineering, Geology, 


Mathematics, Mechanical ICngiueering, Medicine, 
Mineralogy, Navigation, Physics, Zoology and the 
five subjects mentioned above. The principal terms 
and words used commonly in these subjects have 
been included and besides the meaning of the words, 
short articles explaining the objects to which the 
words refer have been given in the ease of most of 
the words. These articles are in many cases 
illustrated. 

The diflciciil topics in Aeronautics dealt with 
arc : aerodynamics, aeronautical engines, airfoil 

(including theoretical discussion regarding the lift), 
airplane fuselage, ail propelleis, airship, ground 
effect, rockets, jet engines, airplane wings, aircraft 
de-icers, atitogvio, automatic pilot, etc. A historical 
account of nitificial aerial heights has been given and 
.1 photograph of* atomic bomb explosion at Naga- 
saki on August n, iq.15 lias been reproduced in the 
frontispiece. The articles on topics in Astronomy 
are not large in number and they are not well illus- 
trated. Only some principal constellations and 
planets have been mentioned. On the other hand 
the articles in the sections of Botany, Zoology and 
Geology are numerous, fairlv exhaustive and illus- 
trated with the licit* <»f beautiful photographs. These 
will he useful even to the specialists in these subjects. 
The articles «>n Chemical Engineering are useful, 
although they are not large in number. In sonic of 
these articles interesting illustrations have been 
included. The articles on Chemistry are large in 
number and exhaustive. The special featme of the 
articles in this section is the inclusion of numerous 
tables each of which includes the chemical formulae 
and other important data regarding a particular 
series of compounds, viz., organic acids, hydro- 
carbons, amines, alkaloids, etc. There, is an article 
on history of evolution of chemistry which deserves 
special mention. Some valuable information has 
been included in this article. 

The topics on Physics and Electronics and Radio 
dealt with in this volume cover a wide field in each 
of these two subjects ami they acem to be quite 
up-to-date. In the latter section most recent dis- 
coveries have been incorporated. For instance, some 
information regarding the principles and applica- 
tions of Radar and Klystron can be found in this 
section. The articles on Mechanical Engineering 
also cover a very wide field of the subject and they 
arc Suitably illustrated. These articles relate to 
workshop appliances such as tools, machines, jigs, 
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etc,, railway appliance*, pump*, compressors, engines, 
turbines, bridges, columns, trusses, etc. The articles 
on Electrical Engineering seem to be elementary 
although these are mmicams and well illustrated. 

Tile articles in the sections of Mathematics and 
Statistics are brief, but they relate to advanced 
tourscH of these subjects. The articles on Medicine 
are particularly interest mg, because some beautiful 
illustration* including a few coloured "plates have 
been included. The names and svmptoms of most 
of the diseases have been given. These wun to 
have been written by authorities on the different 
branches of the subject and will be useful not only 
to the medical .profession but also to the common 
householder. 

The usefulness of this volume can hardly be 
overestimated, ft will be useful to a wide circle of 
scientists, to the editorial staff of journals dealing 
with popular or specialised scientific articles ami 
even to the educated lav man. In this age of 
scientific development the common man is confronted 
with scientific terms and phraseology very frequently 
in his daily life The possession of such an Encyclo- 
paedia will not only enable him to enrich his know- 
ledge but may also save him occasionally from mis- 
misfortuue. For instance, if a case of Tvphus 
occurs in his family, lus consulting phvsteian may 
be negligent, but if he consults this volume he will 
hud that at one stage haemorrhage from intestines 
and stomach proves fatal in some rases of Tvphus, 
and he utav take proper precaution. 'Hi is volume 
will certainly find a wide circulation and every one 
interested iu it will find it worth the price. 

S. (\ S. 

Elements of Tropical Soil Science— By T. lulen, 

I). Sc , Agricultural Chemist, Tea Research 

Institute of Ceylon, Macmillan & Co. Ltd., 

104;. Pricey sh. 

The book deals with the subject in nine 
chapters as follows. — 

I. The Soil, its origin and formation. 

If. The Physical properties of soil. 

Ilf. The Chemical properties of soil : the 
mitict al portion, 

1 V\ Tin Chemical prof>crties of soil : organic 
mnttri anil humus. 

V, (oven manuring and compost. 

VI. Cultivation. 

VII. Soil erosion and drainage. 

VIII. Fertilizers and their use. 

IX, Field experiments. 


ft is a very readable book, which has presented th. 
subject luridly. It, however, deals not so much 
with soil science, in its strict sense, as its apph 
aspects and with the special problems met with \:i 
the tropics incidentally. Controversial subject-, 
such as organic manures versus inorganic fertilizer., 
grvoi manures versus compost, have been discuss*., : 
in a balanced manner. 

The book can be safely recommended to agi j. 
nnruists and soil workers as also laymen interests': 
m agriculture. It would also be very useful f*»» 
beginners taking a course in agriculture. 

/. N. Af. 

Calcutta Statistical Association Bulletin, August, 

iuJ 7 . Published by II. Chattel jee tV Co. Ltd , 

Cali utta. Pt ice Ks. 1 -vS 

In modmn society statistics has become an indn- 
pen^Mc tool for statecraft. It is tilt only scientific 
method available for stinhing inas* phenomena and 
as such ns inqMjitautc for dealing with social prole 
hnis cannot In* ov« i -cmpha^i/cd . The F'lce India *.• 
to-day is hu<d with the stupendous task of build- 
ing a new society h>r hundreds of millions of men, 
arid to fulfil tih< t.iNk the need for prnpir statistical 
ktiotvlcdgt 1- urgent. \\V, thcrcfoie, welcome th. 
appearatnv of tin bulletin ot the Calcutta Statistic. d 
Association. Tin* Association itself was started in 
1045 as a registi i\d, learned Statistical Society timki 
the miitativv- of the liiembcis of the stall of the 
Calcutta Cni\eiMtv Statistics Department. It is 
indeed a lmppy augury that the sof'ietv will have 
the closest collaboration with tile University, so that 
the public will ha\e the benefit of scientific statisti- 
cal knowledge . The dissemination of statistical 
knowledge among the gi ncral public of this country 
is art important task and we ate happy to note that 
the sponsors of the bulletin have .devoted particular 
attention to it The fiist number contains articles 
on impoitant cm rent problems such as Crop Kstima- 
lion, Survey of Public Opinion and Critique of the 
Pay Commission's Report. The articles are written 
in a form that will immediately appeal even to the 
layman. It appears that the bulletin is purposely 
devoted, and rightly so, to dealing with practical 
problems of the day. The need for such a publica- 
tion has been to It for a long time and we must con- 
gratulate the Calcutta Statistical Association for 
rendering this valuable service to our community. 
The bulletin also contains research notes which, 
although highly theoretical, have direct practical 
application to many social and economic problems. 
We hof»e the Bulletin will have a wide circulation 
and wish the Association every success in its new 
venture. 


K. C . B. 
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K adioactivity and Nuclear Phytic* — By Janies M. 

Cork. Publisher : IX Vau Nostrand Company, . 

Inc. , 250 Fourth Avenue, New York. Pp. 313. 

Price 23 shillings. 

Nuclear Physics is a subject of very recent 
v,th, and developing rapidly since the discovery 
Neutrons in 1932. The information about the 
' net are mostly scattered in the journals of 
i ,rm.d societies and the want of a comprehensive 
, nijulaton of this expanding subject is acutely felt. 

The author has made an attempt to introduce 

• , ..object to a beginner in this book . Compared 
! the few other books on this subject, vi~., F. 
k..-.vtti — Elements of Nuclear Physics, N. Feather — 

Introduction to Nuclear Physics, J. Hoag — Klee- 
and Nuclear Physics, etc., the present book is 
better presentation ns it encloses the most recent 
• \elopments on the subject (c.g., Betatron, Syn- 
''.o'troit. Pile, etc.) and covers a wider field. 

• 

Pliere are altogether twelve chapters dealing 
ti. Natural Radioactivity, Detection of Rudia- 
: n, Induced Radioactivity, Apparatus, Alpha Rays, 
ia Rays, Camilla Radiation, Neutrons aipl other 
! emlanieiilal Particles of Cosmic Radiation, Nuclear 
Pis'.!. >n and ends with some applications of Radio- 
•'tivity. < 'f tlase, the chapters on Induced Radio- 
1 < ■ : \ 1 1 v . Beta Ravs and on Nuclear Fission arc spe- 

• • dlv well written and furnish the beginner with 
> 1 luteal iii formation on those topics in a very neat 
m (I lucid way. 

A f< u words on Gamow’s Theory of Alpha- Rav 
: iMiitcgiation, Mattauch's Mass-spectrometer and 
! i the experiment on Beta-Gamma and Gamtua- 
'■amma coincidences would have been appreciated 
ad a specific chapter dealing" with the Energy level 
^ !’ cities of the unstable Radioactive Nuclei and 
dicir modes of tfansition to the stable states along 
nit a schematic diagram of the same would be wel- 
1 "tile in the next edition. 

The pictures and illustrations arc fairly well 
done. ^Mathematical formulae arc often reported 
dhout proof, while detailed references are given 
u> original papers. The value of the book is much 
nhancod by the Appendix which contains the latest 
lata on a fundamental physical constants. Questions 
; nd problems are appended at the end of each 
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chapter. The book is to be recommended highly to 
the beginners ami the degree students. 

M. 1 ST. S. 


What It Mathematic*? -• By Richard Courant and 

Herbert Robbins. Published by the Oxford 

University Press. I’p. 521. 3rd Edition. Price 

27s. 6 d . 

This hook is sure to receive a most warm wel- 
come from every person interested in mathematics. 
It has been written to give an elementary approach 
to ideas and methods of mathematics, and it fulfils 
that aim in a splendid manner. A student may very 
well start reading the book with a knowledge of 
mathematics hardly alwnc the high school standard, 
but ns he goes through the book be will be continu- 
ally passing through many beautiful and fascinating 
I Motions of mathematics, and forming intimate 
acquaintance not only with the formation and the 
ligour of pure mathematics, but also with the various 
practical applications of mathematical theorems. All 
through the hook the authors have tried to give 
stress on a iud understanding of the essence of 
mathematics, “the life blood of our science" as 
Herman Deyl puts it, rather than on an empty and 
routine drill in problem solving. The reader is led 
from elementary facts and fundamental ideas to 
vantage points from which the driving forces of 
modern mathematics can be surveyed. 

The hook in all contains eight chapters, which 
may be broadly classified as follows. The first two 
chapters are on arithmetic and algebra with a very 
brief introduction to Boolean algebra ; then comes 
an outstanding chapter on the impossibility of certain 
geometrical constructions in which the notion of 
algebraic field is introduced ; the fourth and fifth 
chapters are assigned to geometries and topology 
respectively : the rest are on analysis and calculus. 
The text is illustrated with nearly 300 diagrams, 
and much of the clarity arises from a generous use 
of geometrical interpretations. A chapter on group 
theory, or at least a few articles on permutation 
groups, and some more matter in the article on differ- 
ent equations would have been most welcome addi- 
tions to Ibis, very enjoyable book . 

U. JJ. G. 
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LETTERS TO THE EDITOR 

[The Editor are not responsible for the views expressed in the letters .J 


SIGNIFICANCE OF PROTEOLYTIC INHIBITOR IN THE 
LOW NUTRITIVE VALUE OF LEGUMINOUS PROTEINS 

Co.vsn>i*:k\HU*; interest has recently be* n focnvwd 
rm the increase m the biological value of certain 
protein* after sufficient heat treatment. Oslx>rne 
and Men id 1 flrjit found that heating increases the 
nutritive value of soyabean protein and they 
thought that hv cooking tlie palatahilitv of the pro- 
duct i.H increased and thereby inducing the rats to 
consume more of the food with a resulting gain in 
weight. The nutritive value of phaseolin, the 
isolated protein from navv bean, has been studied 
by Osborne and Mendi-P, who found that animats 
failed to grow' uiuh r phaseolin feeding and died in 
a relatively sfiort time. McCollum vt ot also 
observed the same tlum< with navv bean meal when 
this constituted the only source of protein in the 
diet They uttnbuted the failure of the navv bean 
to promote growth to the presence of hcmiccllulose. 
Johns and Finks 4 found that phascolin is rendered 
into an efficient food by heating it with water. 
They therefore postulated that heating may cither 
cause souk molecular rearrangement to occur in the 
verv complex and probable labile piolein molecule 
thereby makiin; it more icadilv digestible or bring 
about the i lest t action of some unidentified toxic 
factor piesetit in pluiseolm. Miller* isolated a toxic 
substance* w dihvdroxvphenylalamnc, from the 
**ccd of the Georgia velvet beans. Kinks and Johns 4 
however found that the isolated piotcins prepared 
bv dialv/iug their saline extract are no Indter 
tolerated than the bean meal, but the protein 
obtained by coagulation gave normal growth. Vrom 
the experimental evidence the hypothesis put for- 
ward by them is that the proteins in the raw state 
ms prepared by dialysis are not sufficiently digestible 
for auimal nutrition, while the coagula were 
sufficiently cooked by boiling to render them diges- 
tible. Waterman and Jones 7 also found that 
phascolin is tendered more readily digestible by 
boiling evith distilled water. The improvement in 
the digestibility and the biological value of certain 
of the legume proteins has been observed by Aeharya 
*;f i*/\ F'rom the above findings, one is apt to 
believe that heating causes some change in the 
structure of the protein molecule thereby rendering 
it more digestible and nutritive. 

lint Bowman 9 * for the first time has shown that 
soya beau ami navy bean contain a fraction which 


inhibit the in vitro digestibility of milk casein k 
trypsin and they have postulated that its present* 
mav account for the low nutritive value of raw so\u 
and navv beans. Ham ct a/ 10 also found such a:; 
inhibitor in soya beau and they postulated that tk 
destruction of the proteolytic inhibitor may partialb 
explain the high nutritive value in the autoclaw 1 
>4>ya beau. l)e and Ganguly 11 found that gylcm, 
fie<d from proteolytic inhibitor in the course m 
preparation, is more nutritive than autoclaved soya 
bean 

The present *dudy was taken up to see whelk i 
all the Ugumiuous seeds which show higher nutn 
live value on heating contain this proteolytic inhibt 
tor or not. For this an acid extract (/>! I 4*2) of 
the various beans was prepared and added to .1 
digest iop mixture containing 50 ee. of 5 per cent 
soluble casein with 2 cc\ of 0 5 per cent pancrcsAin 
and ro ee. of „>’8 M phosphate buffer (/>II 8 0) ami 
incubated at ,;7°C. for 8 hours. 

The following results were obtained with 
different beans. 


of the total 


Extract employed 


protein 

undigested 

P.'iMMit control 


_ 

6 t 

Whe.it 


8 4 

Rue 


10 1 

Soyabean 


IMfi 

Navy bean . . 

\\. 

fi 2 7 

Velvet hean 


86*2 

Bengal gram . . 

... 

64 0 

Green grain 


62*1 

Black gram 


50*4 


I 


The above results show that all the leguminous 
seeds contain the proteolytic inhibitor in varying 
proportions, soya, navy and velvet beans containing 
relatively large proix>rtions of the inhibitor. These 
beans show sufficient improvement in their nutritive 
value after heat treatment whereas the nutritivi 
value is Improved to a small degree in the case 01 
Bengal gram, Green gram and Black gram aftei 
heat treatment. From these observatons, it may lx 
postulated that the improvement in the biological 
value found in leguminous seeds is due mainly, it 
not entirely, to the destruction of the proteolytic 
inhibitor present in them. 
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• )nr best thanks are due to Prof. V. Subraha- 
. .iivan for the keen interest in the woric. 

S. S. I>K 

M. G. Sastk y 

I . p-irtment of Biochemistry, 

1 liau Institute of Science, 
b.,i>galorc, 10-5-1947. 
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A RIGOROUS PROOF OF THE INCOME DISTRIBUTION 
. OF PARETO 

Thk famous Pareto's income distribution func- 
■ was discovered bv hint when he plotted tlic 

• simulative distribution of incomes on double log- 
.■•'thmio scale and found tliat "the resulting graph 

• •is a straight line. Some writers’ think that the 
is" may not be applicable in all countries during 

II times. It is the object of this note to point out 
’lie exact conditions under which the law holds or 
does not hold. Kalccki’s generalization* of the 
Gibrat approach will throw light upon this prob- 
i- m. Certain variates (c.g., the number of workers 
u: a factory or the income earned by individuals) 
re subject to a series of shocks, either random or 
conomic. Gibrat* established that the logarithms 
such variates are normally distributed, assuming 
'hat the standard deviation increases merely under 
'he influence of random shocks. Kalecki proves 
'hat the same law holds even when (i) the standard 
deviation is kept constant by the action of economic 
r °rces and (it) the change in the standard deviation 
:s fully or partially determined by economic forces. 

bet X be the variate and Y denote the devation 
•f log X from the mean of log X. Then Y is naturally 
log X I G, where G is the geometric mean of X. 
bet Y denote the deviation of the logarithm of the 
mtio of the variate between two successive periods, 


from the mean of these logarithms. If y and Y are 
connected by a relation of the type y = *i*( Y) f C, 
the distribution of d* (Y) will approach normality 
provided the change in the second moment of Y is 
throughout of the same order as Sy*/N. This has 
been established by Kalecki. Considering the' parti* 
cular case <f> (Y)- "log X he has also fitted the result- 
ing curve to the distribution of incomes in U.S.A. ; 
but he finds that this by itself does not give a good 
lit and adopts <?« (Y) ~T,og (X-A). Instead of this 
if we put f (Y'-(I,og Y) we Ret on simplification 
the Pareto's function which has proved to he a good 
lit for the income distributions of various countries 
at various times. 

For 

N kT 111 ,ok ~ C 
-iK e lt,0 « X “ ( 

, log N~ - 1 ). log X i a constant. 

This distribution is naturally approached under 
the same conditions as before. Further any generali- 
zation of tin- Pareto’s distribution can be made by 
taking different functions of Y, considering 

suitable functional forms of d> (Y). Thus we have 
the Pareto’s distribution on a rigorous mathematical 
foundation, adopting the generalized Gibrat distri- 
bution. 

V. S. Ananthachar 

1464, K. Pttrnm, 

Mysore, 

30-7- r 04 7. 

1 Findlay Sllirras, <»., Pareto Law and the distribution of 
incomes. Economic Journal, 1935. 

* Kalecki, M., Gibrat distribution, F.cossosncltha, 13, 181, 
1945. 

’Gibrat, R., lx's infgftlitca cooiiomiqurs. Pori*, Sirlcy, 
1931. 


KEW AND INDIA 

Chattbrjiw 1 in his article entitled “Royal 
ISotanic Gardens, Kew’’ slated that “The main 
work should be the authentication of Indian her- 
barium sheets with so many thousands* of type 
sheets of Indian plants which are lodged at Kew” 
and* “In view of the above, and as a first step 
towards building a National Herbarium in India, 
the collections of some important Herbaria in 
India should be sent to Kew for authentication 
with the type sheets. . . . Unless this is done 
at *an early date the superstructure of the 
Botanical Survey cannot be built”, are seriously 
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icgurded to cast vicious aspersions on the work and 
the management of the Indian herbaria. “Some 
important Herbaria in India” in the alxrve excerpt 
brings to my mind only the three foremost herbaria 
in India, in their chronological sequence and in order 
of their importance, vi.:., the Koval Botanic Harden, 
Sibpnr Coimbatore (1.S74) and Delita I>un 

(iHrj!-.). f urther analysis of the remarks in the above 
quotation, brings out clcarlv that tlie attack was 
definitely aimed at the oldest institution in India, 
i.e., the Sthpur Herbarium, Calcutta, 111 as much as 
the Hjx.-cial committee appointed by the Botany 
Section of the Imliau Science Congress Association 
at its Jubilee Session, lichl in Calcutta on nth 
Janu.uy, mth, had agreed that the Sibpur Herbarium 
was the most suitable for being developed into the 
Sutional lUibanum Jot India. It will be interesting 
to know that one of the signatories to this resolu- 
tion oit the National Herbarium was the late 
Sir Arthur Hill, a former Director of the Kevv 
Hardens, London. 

With what motive Dr Chattcrjcc has thought it 
wise to call iu question the authenticity of the iden- 
tifications of the collections in Sibpur and other 
herbaria in India or whether it was only his appa- 
rently exuberant solicitude for building ‘the super- 
structure of the Botanical Survey of India”, which, 

I inav say without such gratuitous solicitude, but 
under the able directions of Sir Heorge King, Sir 
David I’ntin, Id. -Col. A. T. Huge and their succes- 
sors has fiotn 1S00, stood its ground against the 
vicissitudes of time, finances and inadequate appre- 
ciation of its values, it is impossible to say. The 
collection-* iu the Sibpur Herbarium alone number 
neatly four millions. C. B. Clarke, F.K.S., Sir J. I). 
Hooker, F.R.S., Salpis Kutv, T. Anderson, l'.R.S., 
Sir Heorge King, F.R.S., Sir David Plain, F.R.S., 
A. T. Cage. J. S. Gamble. S. T. Dunn, J. R. 
Drummond, W. C. Craib, Sir William Wright Smith, 
F.R.S., H. H. Haines, C. F.. C. Fischer and many 
monographets of 'recent times like Knglcr, Diels, 
C. K. Schneider, Holtuni, Iturkill and others have all 
examined the collections of Sibpur and have left their 
luaiks on them. As a result of my thirty-one years’ 
woik and experience in the Sibpur Herbarium, I can 
sny that almost every sheet in Sibpur, which belong 
to the collections of the nineteenth century, boars the 
impress of either Sir George King or Sir David 
Prnin, whose fame and work in Systematic Botany 
are too well known to need comment from me. 

Speaking about types of earlier species Chatter jee 
says that they are alt scattered in different herbaria 
of the world. How then does he expect to have 
them all at Kew? Would he cnligfitcn the Indian 
scientific world about the whereabouts of the real 
types of the early Indian botanists like Roxburgh, 


Hamilton, Koenig, Rottler and others ? Do tl: 
Kew Iiotanists claim infallibility for their identifier 
tions? Can Cliattcrjcc claim perfection for h 
work? In i8<k>, Sir George King wrote to ti: 
Government of Bengal ‘‘that after having mouuu 
and poisoned, the specimens have to lie arrange ; 
according to natural families and finally referred t,. 
their genera and species. This is liotanical wor. 
and it can be done only by a skilled botanist. Mon 
ever it can be done quickly and accurately only b. 
a botanist of experience. It taka many years t- 
acquire such experience when a flora so varied an<i 
extensive as that of India has to be dealt with com 
prising as it does more than 14,000 species o. 
flowering plants.” With his limited knowledge am: 
immature expeiuncv in Herbarium work, it was im: 
prudent for ChutUrjee to have passed wholesale 
condemnation of the authenticity of the collections • i 
Indian herbaria in general and of Sibpur in parti 
<ular. I can also certify to the correct nomenclatun 
of tlrv Coimbatore herbarium collections, over which 
1 was in charge for a number of years, because tin 
cnl ire collection of Coimbatore were carefully studied 
by Gamble and Fischer for the ‘Madras Flora’, they 
published. 

V. Nakayanasxvami 

Royal Hotaniv (tarricn, 

Sibpur, r.vfc-1047. 

* Chattel jer, 1>., Sciknck 4ND Cia.TlIUi, 12 . 414-418, 1947. 

II 

Naravanasw ami’s letter is the result of an 
analysis which he has carried out, of apparently two 
sentences in my article on Kew Gardens. If Mr 
Narayanswami takes ordinary simple words and by 
manipulation m his own mind construes from them 
an attack uj*on the Calcutta Herbarium, nobody can 
prevent him. But suppose Mr Xarayanaswami i-* 
wrong ; suppose that there is uothing sinister in the 
sentences ; that the meaning is as plain as it is meant 
to be — what then ? Why then, it means that Mr 
Narayanaswann ’s letter need never have been written 
and was the outcome of what lie considered to be 
criticism of his own herbarium, and therefore pre- 
judiced. We can pass over slighting references to 
Kew botanists (incidentally most of those distin- 
guished men whose names are listed have worked at 
Kew) and to myself and will merely point out that 
the science of taxonomy does not stand still and it 
is more than likely that the notes of distinguished 
botanists of fifty years ago, require emendation in 
the light of discoveries that have taken place in the 
meantime. 
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As far as Kew is concerned, it may be stated 
. L this herbarium does not possess all the types 
. timt sheets are frequently sent abroad to be eoui- 
. J with types and serve as the yard-stick for that 
. s[Kcies when so authenticated. When all the 
it herbaria of the world do what I suggested India 
- nlil also do, Mr Narayanaswanii objects why ?*t 

D. Cim“ntKjRK 

i i Herbarium, 
i ..il botanic Hardens, 
k.y, , Tins land. 

• >-1947. 

* Interested readers nre requested to refer to my ertietes 
di«' Botanical Survey of India {Salute, Itio. 487. UM7) 

'! on tin* National Herbarium for India (AY/. C ” fid. -in 
fn 'St. They might also ivmei.ilwr that in the m title 
, Kiw Garden.-. {I.c. 118) I stated “Kew Ins maintained a 
• e and cordial relation with India miuv its licgiuniiig. 
>>s was mainlv done through the Botanic Garden at 
1 ',>m oie.” DC. 

t The com spondetice is closed. Ed. .sYi. Cul. 


COMPLEMENTARY SERIES AND CONJUGATE 
FRAGMENTS IN URANIUM FISSION 

As a result of rapid progress in the study of 
.fa lv.tr fission, 170 active isotopes of 35 elements 
• at „ 0 Zn to „C.d have now been discovered. The 
Vis?, numbers of the isotopes range from 72 to 158 

indicate the presence of 87 ratlio-aetive chains. 
\ chain is provisionally termed light when its mass 
mmber is either equal to or below 117 and heavy 
■lien its mass number lies above it;. We have 46 
. <ho-aetive chains in the light group and 41 chains 
ii in the heavy group. 

The observation so far recorded from ioniza- 
""n and cloud chamber studies are such that we are 
nlroritcd with a mass phenomenon involving huge 
umiber of different fission processes and as such wc 
■ mnot trace the individual complementary chains 
"al after that cannot locate conjugate fragments 
’ Heli tire responsible for the complementary chains 
ii question. 

An attempt has been made to sort out the com- 
plementary series from an analytical study of the 
Jeld mass curve, 1 (Fig. 1) and to sort out the con- 
jugate fragments due to which the complementary 
’'tries in question have been formed. 

From the nature of the yield-mass curve it has 
been pointed out that corresponding to a light point 
'-here is a hfeavy point with almost identical yield 
which may be taken to be the same within experi- 
mental error. Mass numbers 84 and 150 may serve 
as a typical example. We can trace mtch conjugate 
numbers from 76 to 117 on the light side and corre- 


sponding ones from 158 to it? on the heavy side. 
The conclusion has been arrived at that from the two 
extreme ends (at 76 and 158) as we pass from mass 
number to mass number each pair represents a coin* 



plementary series till the two curves meet at a point 
due to mass number 117 which represents a case 
of symmetrical "fission. 

From the complementary series thus identified, 
conjugate fragments which are responsible for a pair 
of chains in question have been sorted out. 

In consideration of practical evidences, the idea 
that a complementary series is solely due to the 
^-decays of a single pair of initial fragments has been 
shown to be erroneous. It has been argued that 
each and every nucleus in a pair of complementary 
series is of primary oiigin but the yield in each case 
has been enhanced due to the /f-decay of the pre- 
decessors. Different probable modes of fission in. 
between the stable members of each pairs of com- 
plementary series, with an assumption that the sunt 
of the charges of the two conjugate fragments in 
each case is <12 has been considered. It has been 
argued that fission probabilities of all processes of 
primary formation in pair of complementary series 
is not equal. It has been concluded that in a com- 
plementary series the contribution. by that particular 
mode of fission to the yield is greatest, which has 
approximately identical values for the mass/charge 
ratios of the two conjugate fragments and the fission 
frequency of tlvo conjugate fragments in the comple- 
mentary series in question get less and less and merge 
beyond the limit of experimental observations as 
the ratio values diverge from this equivalent point. 



256 


SCIENCE AND CULTURE 


Vol. 13 , No. 0 


On thin basis a list of equations denoting maxi- 
mum yield due to a single mode of fissions in com- 
plementary series has been introduced. It has been 
found that a symmetrical fission is svmmetrieal fx>th 
as regards niihi and charge as far as maximum yield 
bv one mode of fission is concerned. The following 
*ymboliral representa-ion will explain the general 
feature of campknunUrv series. 


2 l\ 


(it? ni) I 2$t> (u? t m) 

I, U 11 

(40 cl 02 (46 I* c) 

vvlnre (1) (117 in) and (11/ m) stand for mass 
numbers for the light and heavy series reflectively, 
where as far as observation goes, m varies from o 
to 41. 

(«?) (l'> c} and (46 l c) represent charge numbers 
of the conjugate fragments where the value of c 
varies from o to 10. 

The following example will explain how from 
the complementary series conjugate fragments are 
sorted out ami most probable conjugate fission frag- 
ments have l>c*en found out. 

f Hie to identical position in the curve, the series 
with mass numbers 70 is complementary to that with 
mass number 158. Possible nuclei in between the stable 
im-mln-rs of the series arc pictured below. (Pig. 2). 
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The mass, charge ratio values of the conjugate 
fragments with addition of one unit of mass in each 
case are tabulated below\ 

Mans mimlxrrs 7tk 158. 



Light 

lleav 

y 

N'V 






A X 

Valuta 

A Z ; 

Values 

(*) 

77 M 

2 265 

159/58 

2-742 

(*> 

77 / 33 ! 

2 333 

159/59 

2695 

(*) 

77 32 | 

2400 

159/60 

2 650 

M) 

77/31 1 

2 484 

159 61 

2 607 

(*> 

77/30 j 

2580 

159 "12 « 

2 564 

m ; 

77/29 ! 

2 658 

159,63 

2 524 

is) 1 

77/28 

2750 

159 64 

2484 

w ; 

77/27 

2 852 

159/85 

l 

2446 


From the values it seems that equation (e) h;> 
the maximum yield due to a single mode of fission . 
that is 30 (Zn) and 62 (Sm) are the most probahh 
charge numbers here. 

On this basis the most prol>able conjugate 
charge numbers and other probable charge number 
in each complementary series have been found on* 
and predictions as regards the missing nuclei m 
fission have been made. The details are ready fc: 
publication. 

The author is indebted to Prof. M. N. Saha, 
F.R.&, for his interest and encouragement in the 
work and to Krishnarpan Charity Trust Fund for the 
endowment of a fellowship. 


It. C. PURKAYASTHA 


Nuclear Physics laboratory, 

University College of Science and Technology, 
<>2, Upper Circular Road, 

Calcutta, 10-8-1047. 

’ them. Enx News. 25 , 1509 , 1947 . 


ON THE MOISTURE CONTENT OF QUININE SULPHATE 

» 

1 

Mukhcrjee 1 has remarked that the determination 
of moisture content in Quinine Sulphate is of secon- 
dary imi>ortntioe and in his opinion the most rational 
procedure would he to express the quantity of 
Quinine Sulphate in terms of ateual alkaloid content 
based on analysis. In business transaction, the 
valuation of Quinine Sulphate should be based on 
actual alkaloid content provided the sample is pure. 
But the alkaloid content by itself cannot be taken 
as a sure criterion of purity of the stuff. In finding 
out the purity, analysis of each constituent (vis., 
Quinine Sulphate dihvdrate and moisture determined 
by drying the same in an oven at 8o°C) is essential. 
The moistute content of Quinine Sulphate is un- 
certain. If oidy the alkaloid content is determined, 
any harmful adulterant present may escape detection. 
In a pure sample the percentage of Quinine Sulphate,, 
2H*0 plus the percentage of moisture (determined 
by drying at 8o°C for half an hour) must make up 
too per cent within the limits of experimental error. 
The determination of moisture content is, therefore, 
as important as the determination of alkaloid content 
to preclude the possibility of any foreign matter 
remaining unchecked in the sample. Das and Sen 
Gupta's* rapid routine method for estimation of 
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2 store iu Quinine Sulphate is based on the above 

j .nciple. 

B. K. Das 

•\na lyrical Laboratory, 

c. unlaid Pharmaceutical Works Ltd., 

t deutta, q-$-i947- 

S Mukherjee, Scikncr ani> Cli.Tukk. 13. 74, 1947. 
ji K- Da* and S. H. Sen Gupta, ScriiNCK aso Cvitvrk, 
U, 556, 1947. 

II 

Das 1 refers to Das and Sen Gupta's* 4 Vapid 
i .titmc method for the estimation of moisture in 
ijumiue Sulphate” and appears to suRRest that tins 
. iiilil suffice for detectiiiR any “harmful adulterants” 
j usent in the quinine. My obsversations 3 referred 
t-» the quantitative evaluation of quinine in its salts. 
j m the detection of adulterants, -one would haVo to 
i ii rv out the appropriate puiity tests and a “rapid” 
• rijurical method as suggested by Das and vSen 
f»:i|>ta would liardly be a safe Riiide. 

9 

S. Mitkhkkjkk 

!*v ng.il Ii um unity Research Laboratory, 

' .ill llttil, 2^-1-10.17. 

* 1 11 K I SCIKNCK AND Ctll.TVJJK. this issue. 

’ 11 K. D.is and S. ». Sen C.iqita, ibid.. 12. 555, 1947. 

’ S Muklierjee, ibid., 13. 74, 194?. 


ON THE TRYPANOCIDAL ACTIVITY OF ARSENICALS 

Both the pentavalcnt and the trivalent arsenicals 
arc now lreiiiR fried clinically for combating trypa- 
nocidal infection. It is generally believed that these 
compounds are active iu arsenoxide forms and are 
presumed to be converted to arsenoxides before 
exerting trypanocidal action. But, in practice the 
pentavalcnt compounds (Tryparsamide, Orsanine, 
< '<•.) are being found to be more effifficacious from 
therapeutic point of view. 

The trypanosomes are bodies containing tbiol 
croup and the importance of — SH compounds in 
relation to the trypanocidal action of arsenicals was 
hrst suggested by Ehrlich 1 and established experi- 
mentally by Voegtlin, Dyer and Leonard.* Vocgtlin 1 
supposes thdt arsenicals are converted in the body 
to arsenoxide derivatives, than combine with the thiol 
group of trypanosomes and inhibit their growth in 
ths system. This hypothesis is supported by the 
fact that injection of compounds containing a — SH 


group simultaneously with a trypanocidal drug lowers 
the rate of disappearance of trypanosomes from the 
infected animal. But the body system also contains 
Milphydryl groups and as such the arsenoxide deriva- 
tive might also combine with these bodies. Thus, 
there may arise a coin j>etit ion in the affiuity of the 

- A SO derivative towards trypanosomes and also 
bodies like glutathione. If, from this sphere some 
quantity of SH (todies like glutathione can be 
removed for the time being, the — ASO derivative is 
expected to combine with the — S11 group of trypa- 
nosomes to a greater extent and thus the elimina- 
tion of trypanosomes may he more facilitated. 

Now, when a fjcntavaleut arsenical is introduced 
in the system, it is reduced to A* St ) derivative by 

- SIl bodies like glutathione, with the result that 
for the time being some quantity of - S11 bodies like 
glutathione will be removed from the sphere of 
activity and the — ASO derivative, thus formed, will 
have less quantity of — SII body like glutathione to 
compete for combination than iu the ease where the 

ASO derivative is introduced as such. It may, 
therefore, be expected that a pentavalcnt arsenical 
oltould possess greater trypanocidal activity than the 
corresponding trivalent - ASO derivative in the 
system. Recent findings of Kriedheim 4 tend to 
establish that arsenic acid derivatives have better 
therapeutic indexes than the corresponding arsen- 
oxides in the system. 

T. N. Ojio.sk 

Bengal Immunity Research Laboratory, 

Calcutta, 

26- q - t <)47. 

1 Her., 42. 17, 1909. 4 

* U. S. Pub. Health Rep.. JS, 1882, 1923. 

* Physiol. Rev.. 5, 03, 1925. 

4 /. Amer. Chem. Soc.. 6d, 1775, 1944 * 


SYNTHETICAL EXPERIMENTS IN THE ALICYCLIC 
SYSTEMS, PART II 

In part I 1 of this series, an attempt was made to 
find out a general method for the synthesis of xa- 
keto-steroids. In the following lines are described 
in short, three different methods which tiave been 
successfully developed for the synthesis of the tri- 
cyclic systems comprising B, C and I) rings and the 
Cj, -methyl group and the ia-keto group. These 
methods are capable of extension in order to realize 
the final objective, i.e., the characteristic tetracyclic 
system with the iso-octyl group and the two angular 
methyl groups. 
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The first method start* from ethyl cyclohexan* 
i -achate* 2 -cyfinacctatt! winch condenses with y-iodo- 
butyric ester to give the cyano-ester (205-210°/ 2 
mm.). Thin on hydrolysis and esterification gives 
the desired tric;nr1x>xy Her ester (h>5-2oo°/ 4 min.). 
This is axain prepared from thy condensation pro- 
duct /i7h°M turn.) of ethyl 2-bromo-cyclohexylidcTtc 
acetate with ethyl evcloptnhiitonc carboxylatc which 
on reduction and livsion with sodium cthoxidc gives 
the Mine tricarf>oxvhc ester. This on DuckmamTs 
condensation and subsequent hydrolysis and esterifi- 
cation gives the keto-cstcr (I, 145-150°/ 3 tnin. semi- 
carbazomr, in 1#. 140-50°). Tins on successive treat- 
ment with methyl magnesium iodide, dehydration 
smd hydrolvsis gives the desired unsaturated acid 
(165°/ 2 mm.). The hydroxy-ester, on distillation 

passes into a mutral substance, the properties of 
which closely res* ruble those of a lactone. The 
acid'chloi ale of the above undergoes ring elosuie in 
presence of stannic chlonde and the chloroketoiie on 
heating with dimcthvlaniimc gives the unsiitmated 
ttieyilie ketone (1 28-130**7 ; nun.) in a poor yield. 
In presence of potassium, the iso-octyl side chain 
cun be introduced at the mdlivlenc group t- to the 
koto-group of t lit above keto e>tei (1). 

Ethyl 2-bronuK'vcloliexvlidcne aceelale tenets 
with ethyl 2-iiief hyl-cyelo[)entaiione-2-carl)0xylate 
in presence ol magnesium to give the hydroxy ester 
(ttys 0 / J mm ! which on catalytic reduction is treated 
with thionyl ehlnude and pyridine -ami hydrolyzed 
with alkali. On esteiiliration, the desired dimethyl 
ester (14s 0 /,! mm.) is obtained, along with a consi- 
derable low boiling neutral portions separable into 
two fractions (o.s-oh 0 / - nun. and u\5-t>>°/3 mm.). 
The dimethyl ester after catalytic reduction under- 
goes I >ieektn. inn’s. condensation and 011 hvdrolysis the 
tricyclic ketone is obtained (i.ys°/n min.). 

The Child method consists of the following steps. 
Ethyl 2-tiu\t hylcyclopentatumc- 2-cat l>oxy late on 
brominatiou and on heating with quinoline gives the 
unsntiuaUd keto-ester. Kcdtu tarn with aluminium 
isopro|H>xidc ot the above gives the unsaturated 
alcohol! a °! o mmd which gives the hronio-uusatu- 
lated ester on ttcatnicut with phosphorus tribro- 
mide. This condenses with cyclohexanone to give 
ethyl i-U'-ketocycloliexan)- A l -cyclopcnten-i-metliyl- 
i-carbox\latc (130-35*72 mm.). This on reduction 
and hydrolysis gives the exacted koto-acid. This 
keto acid has again been prepared by condensing 
5 -bromo-^aleiic ester with ethyl i-nicthvlcyclopcntan- 
i-carlK)xylate- 2 -cynnacctate. The condensation pro- 
duct (ji 2 0 / 5 mm. I ou hydrolysis and esterification 
gives the tribasic ester (igo mm.) from which, 
ou IJieckmmm's condensation and hydrolysis gives 
this acid. The acid-chloride of this' keto-aeid con* 
denscs with magncsio-inalonic ester. On hydrolysis 
it gives the methyl ketone (13 $°ls mm.) and this 


diketone on dehydration is expected to give the w - 
saturated tricyclic ketone (i.?o- 3 S 0 /3 mm.) isomer 
with the one described before, with respect to tk 
double bond. 

The condensation product from cyclohexane? 
and unsaturated hronio-c&tcr on hydrolysis gives t L 
unsaturated keto-acid from which in au identical w: 
the methyl ketone (i40-43°/5 mm.) is obtained. Th 
diketonc on dch>dration is expected to give tb 
doubly unsaturated tiicvdic ketone. On reduction f 
the double bond adjacent to the carbonyl group a:v 
of the carbonyl group according to Clemrncnsen, . 
tricyclic unsaturated hydrocarbon is available. It 1 
possible to introduce at the methylene group P 
called C\ r position of the steroids) in the ey elope 1, 
tcuc ring a bromine atom with the help of N-bronm 
sitecinimide. These methods are being extender 
with chine thy Mecaloiu . 

My grateful thanks are due to the Nation. e 
Institute of Sciences ot India for an I. C.I. Kesean i. 
Fellowship in Chemistry. The details will be pub- 
lished in the f>ror< < dni£s of the National Institute 
of Sciences of India. 

* rilAMNhlU ClI\NlHi\ D\'lj\ 

I. C.I. Fellow's Laboratory, 

University Colhge of Science and Technology, 
Calcutta, 14-10.1047. 

* SClKNCK \Nf» O rjrCKK, !>, S05 | |i*M-44. 


A NEW SYNTHESIS OF SANTENONE 

Svntk.nonk (I) which can be isolated from East 
Indian sandalwood oil has fomicd the subject of 
numerous investigations. 1 Its fonhation from tore- 
santalic acid and santene obviously involves deep 
seated molecular rearrangement. Upon oxidation 
santenone furnishes santenie acid, which has been 
prepared symhetically and the synthetic acid has 
been converted into homosnnlenic acid and santenone 
by an adaptation of the well-known Haller-Komppa 
method J . 

CII, 

C 

CH, } CO 

| CH.CH, | 

CH, I CH, 

\l/ 

CH 

(I) 
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C‘ H ,C(C N )C H <C H, IC II jO H >C,H 
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CHiCNlCi H )CjH . 
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CH, 


CHj 
I CII.CH, 

C< >< >C .H , I 

CH .O >C..H 
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Cot >C.Il . 


| CII.CH, 
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C(C< '< >C..Il .IdljCi >* >c ; 11 
(V) 

CH.. 


CH. 


/ 


\ 

c< >< 'll 
CII.CH, 


CH.. 


V 


ch cii.o »>n 
(VI) 


A simpler synthesis of sintciioue is mm ties- 
nbid starting with cthv 1-d-melhyl laevulate. This 
was condensed with ethylcyanoacetate, using k ope* 
u chnique 1 to give etlivl 'T, -dimethx \-<* eyano- A 
butenc-«8-diear1>oxylatc (II) b.p. ,n,n - ^ K * 

un saturated ester readily entered into consideration 
'\ith the elements of hydrogcncyanidc 4 with the 
formation of ethvl -at~f 3 -d icyano-fty-diniethylbulatte-ab- 
dicarbox y late (ill). b.p. iS 2°/4 nun. which on hydro- 
Ivsis with hydrochloric acid in the itsiial way yielded 
a liquid acid which would not solidify. 1 he corrc- 
qiunding Iricthyl ester (IV) b.p. i54°/4 inn!., pre- 
pared" according to the alcohol-vapour method on 
vxliuin-condeii.salion followed by the action of ethyl 
hiomacetate on the resulting sodio-salt afforded ethyl 
< : 4- dime thy I cyclopcntan-i-onc-2 \4~dicarboxylate-2- 
aeclate (V) b.p iS5°/4 min., unaccompanied by any 
appreciable quantities of isomeric esters'. The latter 
on hydrolysis with hydrochloric acid gave a liquid 
keto-acid which on reduction with amalgamated zinc 
and hydrochloric acid yielded homosantenic acid (VI) 
m.p. 165°. * The acid was converted into the corre- 
ponding lead salt, in the usual way, and the latter 
on distillation at the ordinary pressure gave santenonc 
as an oil, the identity of which was established by 
the preparation of the characteristic semicarbazone 

7 


m.p, jj«>° and by a direct comparison with an 
authentic specimen. The regenerated ketone lmd 
m.p. 48-40°. 

My sincere ilmnks arc due to Prof. J. C. Bardhan, 
for his kind guidance and interest throughout this 
investigation ami foi giving me facilities to work 
in his laboratories ; and to Principal, Bethune 
College, Calcutta, foi peimissiou to work in my 
•-pare time m Pi of. lkiidhan's laboratories. 


» Miss) Pkm Mi kiikkji 


K hail a PioUssor's I.aboialoiv, , 

University College of Science and Technology, 
il>, Iqiper Circular Road, 

Calcutta, > 0 - 10 - 1047 . 


1 Stimulcr .mil Uaiieil, /<<>., 40. 4U>7, 1907, SihiiaiitePN 
Ki'|hiri, 1910, p 9H. Asclian, J’lnska, \ <'t-S0i\ , 

5J (A), No. S, p 17, 1910. 

i pnkvisl, / /o t hem , IJ7, 201, 1933 (lh, Konip.t, Ha , 
<>5 (In, 1 70S, HM2; l>itls ami AMn, Atatateii, 480, 205, 
1 03 1 

•’Cope and co-wmkers, J . dm < lieni .Sm., p. 3455, 1941, 
ami oilier publications. 

4 Itfttpwoiili ami McRae, /• ( In t,i .Sci p 2745, 1922. 

Clinkravarli, J. tad. die in. Sox., JO. 173, 1943, rtlld 

subsequent papers. 


SYNTHESIS OP I USED RINGS 

Im)K the synthesis of the tetracyclic systems 
‘*hai actei istie of the Steriods and related bodies, the 
following methods have been explored : 

As starting materials, eyeloivnlanc derivatives 
have been utilised and the other rings have l>een 
gradually introduced. This meVhod has a decided 
advantage of controlling the slcriochemistry of 
C and 1) rings. 

The acid chloiidc of trails- x-mcthyl-i-eurbo- 
ethoxy eyr/cpentaiK*2-carboxylic acid is allowed to 
react with diazomethane which on treatment with 
hydrobroinic acid gives the bromo ketone (x 3°*35/b 
111111.). This reacts with sodio malonic ester in ben- 
zene solution to give the desired product (175*80/3 
mm.). This on hydrolysis and Clemmensen reduction 
an<l esterification gives the diester (140-42/5 mm.). 

Kthyl 2-methylcyr/upentanon-2-carboxylatc on 
broinination and treatment with quinoline gives the 
unsaturated keto-ester. On reduction with Aluminium 
isopropoxylate gives the corresponding unsaturated 
alcohol (115-20/8 111m.), which is converted into 
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ImMiiidv nith IMJr,, Tins is coml-*nsc«l with u-trakiiu; 
tn presen vc <>f potaviiuin to give 


CII, 


OKiHt 


< > 

II 


fuom this, the C-niiK can he built up ui the 
usual wa> through methyl dike tone and siibsicjiniit 
dehydration 

The special interest that lie > in having llu mi- 
saturation ui the . vt /opeiitanc nu< w ill xue an 
opportunity to iittrodthi a suitahh substituent m the 


so called C-17 1 •‘ration of the steriods. The other 
function of the double* bond is to activate Hr atom 
ill the condensation desi ribed almve, 

Preliminary expenmnts have shown the Hr 
atom m the broiim-c y dcpentanc eskr occupies a trails 
position with respect to the carbethoxy group, con- 
•e<pientl> tlie tians-lockme of t he H and C rings can 
he conveniently carried out by this method. 

The authoi’s Miueiot thanks ale d lie to Dr X. K, 
Sen, I) Sv , tor Ins keen mP rest m this work, and 
to D? P C. Datta, 1 » >c , for suggesting the problem 

A <J Aiimfd I’m \u Ciioi:uncK\ 

C heltm al kaboi ato‘ y , 

Pi eside in \ College, 

C'ah utta, i S' 1 - j;. 
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1. It mixes while it emulsifies. 

2. It agitates while it homogenises. 

3. It can mix and circulate in batch or 
can be used on a continuous process. 

4. Emulsification carried by thorough 
agitation combined with pressure 
through orifice. 

STANDARD CAPACITIES 
2, 5, 10, 25, 50 GALLONS. 

STANDARD MODEL: 

Container of copper tinned inside. 
Circulating Pipe, Valves, etc. made of 
gunmetal and copper tinned inside and 
outside. Rotors of special hardened 
steel. 


COMPLETE MOUNTED ON CAST IRON BASE PLATE, SUITABLE 
MOTOR WITH STARTER, PRESSURE GAUGE. 

Manufactured by : 

HUNTER MACHINE CO., LTD. 

NITSHILL, GLASGOW. 

t 

Sole Distributors for India : 

RAJ-DER-KAR & CO. 

Grams: TECHLAB HORNBY ROAD, FORT, BOMBAY. Phone: 27304 


When replying to the adve*tleere, plena* mention that you hive eeen the advertisement In Science jftnd Cult tire. 
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THE “PREMIER" COLLOID MILL 

Every important Research Laboratory and leading 
Chemical & Textile manufacturers throughout India 

— Pakisthan and the World have installed the 

“Premier” Colloid Mill. 

The use to which the mill is put covers so wide a 
field that, it would be impossible to enumerate on 
this page briefly. All research or production of paste 
like material, dispersion of solids in water or oil, 
emulsification of all liquids is conducted or carried 
out by either the Paste Mill or the High Speed Mill. 

If you are considering research or production, place 
your problems before Major Alcock, our Technical 
Advisor and he will advise you on the most suitable 
Mill to be installed. 

Technical )Qepte tentative 5 
for PREMIER COLLOID MILLS LTD., ENGLAND 

W. J. ALCOCK & CO. 

Gram. 9 7, HASTINGS STREET, 

•DECIBEL’ Cal. CALCUTTA 


LTD. 

Phona : 

CAL. 2052 


When replying to the idrirtlsen. ptea»e mention that you have »een the advertisement in Science end Culture. 
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SCIKNCS AND CUETURlt 


VENOM THERAPY 1 

BEE VENOM .. Arthritis, Ascites, Pleurisy! 

BLISTERING FLY .. Burns and Scalds. Uremia. 

COBRA VENOM .. Collapse, Coma, Dyspnea. 

CUBAN SPIDER V. .. Chorea. 

ORANGE SPIDER. V. Caries. Galloping Phthisis. 
RATTLESNAKE V. .. Malignant Hematic Jaundice. 

RED ANT V Arthritis, Polypus. 

TOAD VENOM .. Pains of Cancer. 

VIPER V. B. .. .. Rickets, Epilepsy, Climaxis. 


Descriptive Booklet free to the Medical Profession. 


LEX1N LABORATORY 

M I H I J A M , E. I. R. (S. P.) 


Whto replying to the advertiser*, please mention that yon have seen the advertisement In Seieuee amd Culture. 
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INDIAN INSTITUTE OF SCIENCE 

MALLESWARAM P. O., BANGALORE 

APPLICATIONS are invited to the post of ASSISTANT 

* 

PROFESSOR in the DEPARTMENT OF AERONAUTICAL 
ENGINEERING at the Institute in the grade Rs. 500—25—700. 
Applicants must be qualified to teach the advanced course in Structures 
and Design . It is essential that applicants should possess experience 
in Research work in any branch and desirable that they should have 
had training and experience in teaching. 


The selected candidate will be on probation for a period of two 
years, after which if confirmed, will continue till the 30th June 
following the date of his attaining the age of 55 years and will be 
eligible to join the Provident Fund Scheme of the Institute, the rate of 
subscription being 8 /\ of the salary, the Institute contributing an 
equal amount. Leave and other privileges will be governed by the 
Regulations and By-laws of the Institute for the time being in force. 

Six copies of applications together with six copies of all 
testimonials and two sets of published papers, if any (which will not 
be returnedj.^should reach the undersigned not later than 5th January, 
1948. 


A. G. Pai, 

Registrar. 
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HUGE STOCK 

I FILTER PAPERS 

Available at cheaper rates than manufacturers 


1. Whatman No. 42, 12.5 cm. ... ... 4/8/- pkt. 

2. i, No. 4. 9 cm. ... ... 1/- 

3. J. Green Analytical Filter Paper diam. 12.5 cm. ... 3/2/- „ 

4. Agar Agar Filter Paper English 50 cm. ••• ... 10/- 

5. Filter Paper Hostlip or Green’s English diam. 50 cm. ... 6/4/- 

1 2.5 cm. ••• 2/4/- „ 


QUANTITY DISCOUNT UPTO FIFTY PER CENT. 

T ASK FOR FULL DETAILS FROM 

The Scientific Apparatus & Chemical Works Ltd. 

Civil Lines, AGRA Branches : BOMBAY : DELHI 

Importers, Manufacturers and Large Stockists of all kinds of 
CHEMICALS, SCIENTIFIC APPARATUS, CHARTS, SLIDES, MODELS 
AND OTHER LABORATORY REQUIREMENTS. 



Balance 

From 

An Ordinary to a Super Sensitive 



Analytical balance at your Service 

Warning ! 

LocTk to the above Registered Trade Mark 
on your instrument you buy. 



The GENERAL MANUFACTURING CO. 

i »*'“*'* .4r . ■* » . ,•••#■ i . * *. / v* ■** 


SONARPURA 

BENARES 
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ViStON lit STEEL 



tha foremost 

occupation ol India's millions -deser* 
toil and rightly occupies, the Br*t 
piece in ail plans lot the rsconstrue* 
lion d the country's economy. 

Scientifically designed imple- 
ments power-driven machinery, 
healthy cattle hygienic conditions of 
living modern methods ol irrigation 
and manuring Adequate arrangement* 
tor storage and .transport- these and 
many othei faciiiUa* will be at the 


disposal of the Indian agriculturists - 
Hare, as in all other spheres of 
reconstruction. Tate Steel trill play its 
pari 


TATA STEEL 


rum • a Ait-s * scams - smects • 
JOIST HL1HO • WHCtl TVSft AND AXLES 
♦ HI OH CARSON STCCUi » SFEC1AJL ALLOT AND 
TOOL mils • AORJCULTURAL fMtUMCJItS 


THE TATA IROK * STEEL CO.. LTD. HaaJ Mm Offlc » IMA, IMi# Sdbboa Calotte 

* MSSMeseeeMSMMMMeeNMwiannM«MMMSMHeMeMMeMBepiMsesw^ 

Hhn nplyiaf *t> ik* «4m Hwr« , pl«tw w«Ho» tint yea ktn Mia Utr ad-aitMawt la S o l— ■ *al'OAn*> 


K J r^r^T{~}r^f^ 3f^Ir=^rr Tr—lr^lrr-'r* f? TP 3? ST? 


January, 104#. 


in 


Science and CultctrE 


%P* ci fo 

B. D. H. 

LABORATORY CHEMICALS AND REAGENTS 

Their exceptional reliability and high standard of quality are 
recognised throughout the world. 


ORGANIC AND INORGANIC 
FINE CHEMICALS 

• 

‘AnaiaR’ REAGENTS 
• 

ADSORPTION. OXIDATION-REDUCTION 
AND pH INDICATORS 

• 

MICROSCOPICAL STAINS AND 
STAINING SOLUTIONS 

• 

MICRO-ANALYTICAL REAGENTS 
REAGENTS FOR CLINICAL ANALYSIS 


FINE CHEMICALS FOR INDUSTRY 


THE BRITISH -DRUG 

B*D. H. LABORATORY CHEMICALS GROUP 


HOUSES LTD. 

POOLE ENGLAND 


Distributed in India by : THE BRITISH DRUG HOUSES LTD. (Incorporated In England) P. 0 . Box 1341 BOMBAY No. I 
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4 
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★ SOXHLET EXTRACTION SETS «i ioo™„ aso 

500 c.c. & 10D0 c.c. capacity 

★ B. S. S. PATTERN VISCOMETERS 

^ KIPP’S APPARATUS of I litre & l capacity 

* Petri Dishes of 3" & 4 " diameter 

— and — 

ALL TYPES OF GRADUATED GLASSWARE 

such as 

MEASURING FLASKS, MEASURING CYLINDERS, BURETTES, PIPETTES 

etc. etc. . 
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Manufactured by jj 

INDUSTRIAL & ENGINEERING APPARATUS CO. LTD. 1 

CHOTANI ESTATES, PROCTOR ROAD, BOMBAY 7 Ijj 
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P AWE 

ELECTRONIC INSTRUMENTS 

^ laboratory a factory 


PRECISION RESISTERS & CONDENSORS 
FLASH UNITS FOR PHOTOGRAPHY 
BRIDGES & OSCILLATORS 
METERS A INDICATORS 
FREQUENCY AND WAVE FORM INSTS 
SIGNAL GENERATORS. STROBOSCOPIC APPARATUS 
MOISTURE METERS. R F. SOURCES. GAUGES 


"Sras®*?* 



PHOTOFLASH * 

HIGH IFIEO FLASH LA Mr 
SPECIALLY DEVELOPED FOR 
ACTION PHOTOGRAPHY 


SHREE INDUSTRIAL £ COMMERCIAL 
SYNDICATE LTD. ' 

HfADCtHCF 3 C M-l NT R [>, FORT • BOM BAY - 
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Out / 


Out! 


Dr H. G. BISWAS’ 

WELL-KNOWN 

I "GERMAN PRIMER 

FOR 

SCIENCE STUDENTS 


ss 


( Second and Enlarged Edition ) 


CALCUTTA UNIVERSITY PUBLICATION 


When replying to the advertiser*, pleat* mention that 


PAPAIN 

For constant supply of 
Papain of all strengths 
and standard quality 

Plea* wx.it a to t 

GIEMCE TRADERS LIMITED 

26. Nakuleswar BhaRtchary* Lana. 

K A L I G H AT CALCUnA 26 

Supplier)* of Papula 

. to all leading Pharmaceutical eoneeraa In India, 
you have mu the (dvwtlaemeM tn Sciaace* and Cultural 
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Serenes and Cvvrcms 


PHILIPS 

MEASURING APPARATUS 


FOR LABORATORIES, RESEARCH-INSTITUTIONS & 
SERVICE STATIONS 



OSCILLOGRAPH MEASURING BRIDGE 


PHUOSCOP" UNIVERSAL 
MEASURING BRIDGE for re,W 
lances, capacities and self- 
induclances. UNIVERSAL ELEC 
TRONIC RAY OSCILLOGRAPH lor 
radio and audio frequencies 
H.F. SERVICE OSCILLATOR 
frequency range 100-6000 lie's. 
AUDIO-FREQUENCY OSCILLATOR 
frequency range 30-16000 c's 
ELECTRO-DYNAMIC VIBRATION 
PICK-UP for accurate measurement 





M r SERVICE OSCILLATOR 

of mechanical vibrations. 
ELECTROMETRIC TITRATION 
APPARATUS a potentiometnc 
apparatus for research chemists. 
MOISTURE METER for determining 
the moisture content of grain 


- _ For complete details of your requirements 

PHILIPS p/ease address your enquiries to 



PHILIPS 'ELECTRICAL CO (INDIA) LTD. 

MEASURING INSTRUMENTS Dept. 

PHILIPS HOUSE, HEYSHAM Rd, CALCUTTA 20 


FREF—"BLBCTRONIC MKASURING”— i periodical dealing with the applications of electronic 
measuring technique, will be sent free to those who are interested in receiving the same. 

When replying to the advertiser*. pieman mention that yon have eeen the advertisement in Science and Cates. 
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SciHNCK AND Cui-TURH 


LABORATORY EQUIPMENTS 


BARKOMETER for tanning Solution 80% Eng. 10/8. 

BRINOMETER Eng. 9/8/-. 

BASINS PORCELAIN Eng. 75 c.c. 3/15; 140 c.c. 7/6; 250 c.c. 9/15; 
450 c.c. 12/12; 1000 c.c. 23/8; 2000 c.c. 30/8; 5000 c.c.* 44/-. 

HYDROMETER BEAUME U.S.A. H. L. 0-50 or 0-70 9/8; 0-20 or 0-30 11/12. 

Light Liquid 70-0 & 0-700 to 1-000 7/8. 
Specific Gravity 700-800. 800-900, 900-1000, 1000-1100. 

1000-1200 etc. Eng. 12/12 

CHEMICAL THERMOMETER English each C 1 10 or 150, 5/15; 200, 7/8; 
360 . 9/4; 500. 40/-: C 220, 5/15; 400, 7/15: 600. 10/4; 1000F, 
40/-. 


CENTERED GLASS CRUCIBLE 20 c.c. G3 14/4; 30 c.c. G3 18/8. 

CENTERED GLASS FUNNEL 2" G3 or G4 32/-. 

DISTIIXATION APPARATUS Copper Cap of Retort 12 4 10 gallon 

India 82/- 104/- 190/- 350 per set 

GLASS BEADS Eng. 23/8 per lb; Glass Wool 14/8 lb. 

REFRIGERATOR THERMOMETER Eng. 8/8. 

OVEN THERMOMETER Eng. 16/14; Baker's Dough Thermometer 17/8. 

* SALINOMETER (for Salt) Glass 9/8; Metallic 59/-. 

LABORATORY GLASSWARE, Porcelainware, Chemicals etc. on request. 


LISTS on REQUEST Our Ref. No. 1064-4 

Grama: “Laboratory” Z I L L & CO ■ PRINCESS STREET, 

Phone: 25941 (Established 1929) BOMBAY 2. 

9 


* 
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Research is possible only when 
your Laboratory is well equipped 
with most modren outfits and 
reliable reagents. We stock only 
quality goods and welcome your 
esteemed Enquiries. 
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BENGAL INDUSTRIAL 

A SCIENTIFIC WORKI UD 


35/1. VIVEKAN AND A » ROAD, 
f P.O. BEADON ST., CALCUTTA 

Phone: B.B. 5034 Grom: BtSWORfcS 




ORGANIC CHEMISTRY 

Revised ami Enlaiged Fourth Edition 
By 

P. B. Sarkar, D.Sc., F.N.I. 

Dlrfctot of 'ft m r)wolo*ual Retrench. 

Indian Central Jute. Committee. 

First rubii*h<'l — lime, 1942. Fourth Thin ion — July, 1946 
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ELEMENTARY 
PHYSICAL CHEMISTRY 

Bv 

S. R. Palit, D-Sc. 

Hth Fflitio-1 R*. 55/8 

‘■This lxx/k can he nnbe siMtincJv rtv ■ »n!iti*M?«lf*I t > 
any If. Sc. Fuss Course stmh-nt." 

Sri: 1. f\ * 


INTERMEDIATE PHYSICS 

By 

Prof. N. N. Basu, M.Sc. 

,v 

Prof. J. Chatterjee, M.Sc. 

First PuMkIkvI I<Vtfl Ninth TMit ion- 1918 

Vol. 1. Cenernl Phy«lcn. Heat & Li^ht. 

x 4 4S0 l*»>re*. 2i\2 Fur* Ri. 5/- 

Vol. II. Sound, & Electricity. 

VIII + 522 Fajtros 451 Fius R«. 5 /. 

TIip hook fully covers the intermediate f.vlhiluis 
of T yi« l ia n Fniverjftitit*^. Profusely dinMr.itfVi. Tvpic.tl 
questions tnclurlitiv; those from university exnndnntion 
ptifxTs at the end of each chapter. Kxpo<itions InHd 
nnd treatment exhaustive. RecPimnended as a text- 
!*>>k hy several universities. 

A TEXT-BOOK OF 
INORGANIC CHEMISTRY 

(For Intermediate Student*) 

By 

P. K. Dutt, M.Sc. (Gold Medallist) 

Prof, of Chemistry, Asntoeh College, Calcutta 

First published — Aug. 1944 2nd Edition, July, 1946. 

R». 4/- 


H. Chatterjee & Co., Ltd. 

19, Shyatna Charan De Street, 
CALCUTTA 
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Sharkoferrol 

A DOUBLE TONIC CONTAINING VITAMINS AND MINERALS TOGETHER. 



EACH TABLESPOONFUL ftCPRESEMTSl- 

(1) Shark Uvtr Oil 10 mint. 

(2) Iron Ammonium Citratt 0 f rs. 

(3) Hy pophosphitts of Llmo, 

Sodium and Potassium 4 |rs. 

(4) Vitamin A 14000 I.U. 

(5) Vitamin Bj 500 I.U. 

(6) Vitamin D 4000 I.U. 

(7) T r. Clnnamonl 2 mins. 

(8) Copper end Manfaneso > Traces 

(9) Malt Extract rich in 

Vitamin B Complex I.7S drachma 


V. 

atm 


■//tf £ S $J. 




SHARKOFERROL It a wall balanced preparation Incorporating 
various nutrient ingredients like Shark Liver Oil. Vitamins A.B.D, 
Hypophosphites and Malt. Excellent as a roborant, recuperative 
and haematinlc. Highly palatable and absolutely free from nauseating 
taste or smell. 


Therapeutic Indications:- 

Vitamin A Deficiency:- Xerophthal- 
mia, Keratomalacia, Phlyctens , 
Night blindness. Hyperkeratosis, 
Retarded growth; Preventive 
against Respiratory, Urinary and 
Skin diseases. 

Vitamin 0 Deficiency.- Rickets, 
Osteomalacia, Spasmophilia, 
Carious Teeth. 


As a Reconstructive Tonics- 
Tuberculosis and P re- tuberculosis , 
Scrofula, Marasmus, Debility, 
Malnutrition, Underdevelopment 
Anaemia, Cachexia, Anorexic, * 
Convalescence, Pregnancy and 
Lactation, Wasting diseases. Defi- 
cient Dietary with Its sequelae. 


ALEMBIC CHEMICAL WORKS CO. ITS., BJMQOA 
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INDIAN INSTITUTE OF SCIENCE 

BANGALORE 3 


Post of PROFESSOR AND HEAD OF THE 
DEPARTMENT OF PHYSICS at the institute 

It ia hereby notified that the last date for the receipt of applications for the 
above post has been extended till the 29th of February, 1948. 

A. G.Pai, 

• Registrar. 


Let our 
Advertisers 

Supply your 

Requirements 

Their choice of this journal minimises 
your work in selecting reliable firms. 
You may leave out other firms you do 
not find hare. 

FIRMS ADVERTISE WHEN YOU MAY 
RELY ON THEM AND THEY ARE 
SURE TO WIN YOUR SATISFACTION 


The Value of 

This Journal 

Our increasing circulation definitely 
proves that the contents ' of our journal 
are being appreciated by larger numbers 
and as an advertising medium it is 
gaining importance because it is circulat- 
ing amongst the best circles of the society. 

But our advertisers are anxious to find * 
for themselves the advertising value of 
Science and Culture . For all* enquiries 
and orders they always look for the • 
source of information. 

Please mention that you h$ve seen the 
advertisement in Science and Culture 
when replying to the advertisers. 
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I THE SOUTH INDIAN 
EYE LABORATORY 

CHODAVARAM (Vi*a«.), SOUTH INDIA 

E S T n : 19 37 

Manufacturers of 80 varieties of 
Eye Ointments under the direction 
of Eye Specialists. 

Stockists throughout 
India, Pakistan. Ceylon and Burma. 

1947 Booklet containing 
80 Formulae Therapeutic Index 
will be sent on request 

• 

SOLE AGENTS FOR 
THE WHOLE OF INDIA WANTED 
COMMISSION 50 


Science and Cclturk 


SCIENCE «»» CULTURE 

» 

GENERAL NOTICES 

The Indian Science Newt Association and the Editor® 
of "Science and Culture 9 * auumr no responsibility 
for statements and opinions advanced by contribu- 
tors to this Journal. 

All manuscripts should be legible and type- 
written. The Editors reserve to themselves the right 
to accept or reject the whole or portions of the 
matter sent for publication. The rejected contribu- 
tions are not returned to authors, if postage is not 
prepaid. 

Remittances for membership dues, subscription 
and advertisement costs should be addressed to 
the Treasurer, Indian Science News Association, at 
92, Upper Circular Road, Calcutta, 9. ] 

Editorial communications are to be addressed to 
the Editor and other communications to the Secretary, 
Indian Science News Association, both at 92, Upper 
Circular Road, Calcutta, 9. 


CALCUTTA ENGINEERING & MANUFACTURING CO. 

MANUFACTURERS OF 

MACHINERIES, LABORATORY APPARATUS, CINEMA LIGHT FITTINGS. 
STEEL FURNITURES, COLLAPSIBLE GATES, W. I. GATES, GRILLS, 
RAILINGS, STEEL STRUCTURALS, WATER BUCKETS ETC. 

AND 

ALL KINDS OF BRASS & IRON FOUNDERS 



108 - 1 , BENARES ROAD i::::::* S ALKI A, HOWRAH 

* Pfaoas : How. Jl 9 
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The Council of Scientific and Industrial Research 

invite application* for the post of DIRECTOR, ROAD RESEARCH 
INSTIIUTE, to be established in India. Candidates must possess a high 
degree in Engineering and also in Physics and Chemistry, have had extensive 
experience in a responsible capacity in a well-known Road Research Institute 
argl have made some notable contribution to research work. A working know- 
ledge of French, German, Italian or any one or two of them is desirable. 

No age-limit is prescribed provided the applicant is physically fit for 
5 years arduous work in India. Minimum salary will be Rs. 2.000/- per mensem 
in the scale of Rs. 2,000 — 100 — 2,500, but the Council may consider the grant 
of a higher salary to an exceptionally qualified candidate. The appointment 
is non -pensionable and will be for 5 years on a contractual basis. The candi- 
date selected will be eligible to the benefits of the Council s Contributory 
Provident Fund, the rate of his subscription being 6*4 with the Council 
contributing an equal amount. 

Leave, and passage, etc . will be governed by the rules laid down by 
the Council. 

The selected candidate will initially be required to study Indian conditions 
for i to 6 months and thereafter to draw detailed plans for setting up Road 
Research Laboratories in India. He will also be required to coordinate all 
branches of road research in this country and to disseminate information on 
all aspects of such research. 

Canvassing in any form will be considered a disqualification. Two copies 
of the application together with copies of testimonials and published papers, 
should be sent so as to reach the Secretary. Council of Scientific and Industrial 
Research. P-Block. Raisina Road, New Delhi (India), not later than the 1st 
March, 1948. 
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AND 

A MONTHLY JOURNAL CONDUCTED UNDER THE GUIDANCE OF THE 

INDIAN SCIENCE NEWS ASSOCIATION 

l6 DISSEMINATE THE KNOWLEDGE OF SCIENCES AND ADVOCATE THE APPLICATION 
OF THIS KNOWLEDGE TO A PROGRAMME OF NATIONAL WELFARE. 
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INDIGENOUS SYSTEM OF MEDICINE 


TMIAT tiic ancient Uimlu> made* considerable pro* 
* in the science of medicine* is fully acknow- 

.,] «.,! by savants who have studied both the Western 
rid I. astern systems, ancient and modern. It was 
1 1 ; T A. Wise, will) ill 1845 for the first time, placed 
- . imrits of the Iliiulu system of medicine before 

• , western world. He gave a pretty full and 
hyiimU 1 account of the anatomy, surgery and f>atbo- 

, \ n\ the Hindus. 

The elTioacv <»f medicines best proved by the 
vi- they effect and the large number of ayuivuiii 
is] utuuti physicians practising in competition with 
.‘Spathic, is a standing, testimony to the value of 
'ifl:.*eiioii'. drugs, administered according to the 
lions hit behind by the sages of old. The 
*: i "U ledge that lay hid in ancient Sanskrit works 
‘ • placed within the reach of all searchers after 
“Mill in an elaborate manner by the late Hr Uday 
Putt, who in 1870 published a treatise entitled 
Tin. Materia Mediea of the Hindus 0 , with the 
1 ’M’ t of not only presenting the history of drugs, 
also as basis for •further researches on indigenous 
du ines. 

interest in this subject was later revived at the 
h lual Congress held in Calcutta in 1894 and a 
bnn % Committee was appointed with the late 
br Kanai Lall Dcy as Joint President. The Govern - 
Mnr of India also appointed a Commission with 

* object of considering "the desirability of extend - 
r ' s the use of indigenous drugs of India 0 . 

a result, the study of the indigenous materia 
* a, according to modern scientific lines, was first 
r,| M< d in India at the School of Tropical Medicine, 
,y ‘iMitta (Chopra School) and at the Haffkine Insti- 
Bombay (taius, Mhaskar and others) in the 
"d decade of this century. The problem was 
ached from several standpoints: (l) Invest iga- 
’ of the possibilities of utilization of" pharma - 
ml and allied drugs growing in India, in place 


of the official ones mentioned in the "British Pharma- 
eopteia 0 . (2) Testing of specifics for various diseases. 
(A) Search for new active principles, specially drugs 
of alkaloidal character, glucosides, tannins, etc. 
(4) New sources of therapeutic agents of proven 
value. 

A survey of the work so far recorded at Calcutta 
and Bombay indicate that no outstanding result has 
yet emerged, to place indigenous drug research in 
the scientific map of the world. This should not be 
disappointing because the drugs investigated so 
far are only 60 in number whereas the indigenous 
system of medicine provides over 2000. As a result 
of these investigations on "Indian Pharmacopoeia”, 
as a supplement to "the British Pharmacopoeia, 1932°, 
containing all indigenous drugs of value, properly 
standardized for uses cm an extensive scale by 
modern physicians, side by side with up-to-date 
chemotherapeutic and synthetic remedies of the 
Western system of medicine, has now been published 
by the Government of India (1946), 

What we really need is a "Scientific Pharma- 
copeia”, irrespective of whether Jt belongs to 
Ayurvedic, Yunani or allopathic systems. This 
would automatically remove the barrier now existing 
between Yunani-Tibbi medicine ancj allopathic 
medicines. This could only be achieved by joint 
efforts of the learned exponents of all the indigenous 
systems of medicine in India, and by more intensive 
indigenous drug research on modern scientific lines. 

The "Report of the Health Survey and Develop- 
ment Committee, 1946” (generally known as 'Bhore 
Committee 9 ), briefly referred to position which indi- 
genous systems of medical treatment should occupy 
in any planned organization of medical relief and 
public health in the country. Three of the members 
made a definite recommendation suggesting the free 
utilization of the services of persons trained in the 
indigenous systems for promoting public health and 
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medical relief in India. The report rightly turned 
down th*' uggWion with the remark, "No system 
of tin d eal treatment, winch is statu in conception 
and practice and <1<^ not keep pace with the dis- 
coveries and reseat ches of -.eientifii workers the world 
over, t an hope to give the best available ministration 
to tho e who neck iU aid**. 

Tlie Central (Government, thendore, set up an 
impure committee early m 1947 under the chairtwm- 
•hip of Col, Sn Ram Nath Chopra, to con uler and 
iccoiutncud ,4eps to impiove facilities for research 
and training in indigenous systems o f medicine and 
genet ally to increase their usefulness to the public. 
The Committee consisted of members representing' 
tin. .1 yurvt'ilu , Yunanr and the W estern systems or 
medicine. 

The different Provincial < Governments are also 
engaged in collating facts for the revival of the 
indigenous system ot medicine and treatment. The 
Committee on the Indigenous Svstem of Medicine. 
Madras, is of the opinion that (I) .Is a uicnir -the 
Indian systems of medicine are undoubtedly scientific, 
their general principles ami theories (both in subject 
of ptelimmury scientific study like physics and 
physiology, as also in the subjects of Medical Science 
proper, like pathology, medicine, and so on) arc 
quite rational ami scientific. (We are afraid that this 
opinion will not be accepted by scientific men). (2) 
As an atl as practised at present, Indian systems 
arc not sell sufficient It divided broadly into two 
sections, viz , medicine and surgery, the Indian 
systems tue, genet ally speaking, sclf-sutlicient and 
efficient in medicine while in singer v they are not. 
(We again express our disagreement with the view). 

Of the indigenous systems of medicine, 1 vtirvtda 
occupies the fust and the Committee set up bv the 
(Government of India will, therefore have mainly to 
report on the revival ot the . I \ nt rrdn system, along 
modern scientific lines. The . Ivunwc/rV system had 
lost State support for centimes ami whatever ad- 
vancement it has made i n recent times has been due 
to the sporadic efforts of a few individual scholars, 
which is not much. 

The Ayurvedic treatises date back to 14(X) B.C. 
to 400 A, lb but the svstem as it is practised today is 
not representative of the older systems. Much later 
oxpiricism ami superstition in addition to the older 
ones Jtave been absorbed into the original core of 
ancient systems during the lapse of centuries. 

The history of Ayurvedic literature may be 
divided into three epochs: -- 

t. The first period of study a ud investigation 
as embodied in the four or five, hooks available at 
present up to 1200 A.l), 

2, The second period, in which, the knowledge 
so acquired became partly lost, and submerged due 


to the collapse of the indigenous States, on ao ^ 
of foreign invasion** (1200 — 1800 A.l).). 

3. Tlie British period in which there were v <.„ ;: . r 
pilatiun, revision and commentations, and uncr.uv 
laudations by interested parties. 

Ayurvedic systems have lost all other dtp*::, 
meats of medicine except Materia Medica ary* 
Medicine. 

A system which has remained stagnant aud <*t., 
b>r well mgh 15^>0 years is bound to get mixed u; 
with many things of questionable value and douhtfu 
utility There no harm in recognizing tins an 
devising ways ami means in revitalizing indigcn^i* 
systems ot medieine, taking full advantage of »t 
modern developments in physico-chemical and b. 
logical -etenecs Only by such means any prog re* 
can be achieved 

Time has now arrived for ascertaining the mer*- 
and utility' of the indigenous systems in the field <?* 
preventive and curative medicine in the light of ik 
latest available knowledge and mlormation of medic i’ 
and allied sciences. 

It has been held that science in medicine, a- ,»* 
ever v 4 other sphere is one and undivided and as t tier 
is no indigenous sv>tein of Phvsics. Chemistiv 
Astronomy nor an Ivnglislt, (German or Amerai:. 
systems of these, so it stands to reason that tie-re .m 
not so manv different systems of medicine. 

From the empirical knowledge of a crude <inn 
to its use in rational scientific medicine, is a Intv 
way and must pass through (l) Botanical identiU .i 
tion, (2) Chemical examination, (3) Pharmacological 
and toxicological assav and (4) Clinical trials. AL 
stages through which modern scientific investig« 
tion should proceed arc time consuming and requsn 
a ‘team work* of several groups of scientists, tael', 
experts in their own fields i>f specialization. N 
haphazard methods of ajquoach bv individuals 
even single institution arc likely to achieve air* 
tangible Jesuit. 

A vast field for research and investigation in tin 
indigenous materia medica lie before u*. A g<**- 
wav of approaching the problem of indigenous dm* 
research is through the setting up of a ‘Central 
Institute’ for drug investigations in India. The co- 
operation and collaboration of the learned exj>oner> 
of the . 1 yini'fiitc and Yunani-Tibbi systems slmuM 
be sought to initiate newer lines of investigation* 

For such a project, funds would be needed aim 
the State should come forward to finance the scluv.n 

The Committee appointed by the Central (Gov- 
ernment has been asked to consider the question 
the rehabilitation of Indian systems of medicines ar.J 
their recommendations for restoring the indigen t 
systems to its old and pristine glory as has I 
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,, u:1 ,>ut in the papers, is not only chauvinistic but 
nl to the spirit of science and free enquiry. 

■ i ' 

The tendency to separatism in science must go. 
institutions for the modern scientific and 
.• . iyiirrediV and Yu mini systems would mean 

. it ;t. of men, materials and money and at a time 
at the country must produce 1 ,85*000 medical 
« luring the next 25 years according to the 
. * -mate made by the Bhore Commit lw. 

The Drugs Act, 1940”, enforced recently, has 
.v.iupted operation of the Act, to the drugs used in 
•>.„ indigenous systems of medicine. This is so 

of the absence of recognized standards with 
•ivaid to them. But eontiol over these drugs is 
,M|aally necessary if the proposed legislation is to 
• a success. 

Standardization of drugs is imperative not only 
-mm the national but also from international point 
■i view. 


The medical relief to be provided for the people 
of free India must not only be economical and 
popularly acceptable but also based on rational and 
scientific lines. Anything which is valuable in any 
of the systems has to be pooled and placed at the 
service of suffering humanity. India can ill afford 
to run three different systems of medicine, running 
side by side, each having its own practitioners, 
hospitals, sanatoria, laboratories, trained staff, etc. 

We have to evolve a system of medicine and 
medical relief based on rational lines capable of proof 
and verification. 

Col. Sir Kant Nath Chopra, who 1ms long 
devoted himself to the subject of iudigenous drug 
research, and who is President of the Thirtyfifth 
Session of the Indian Science Congress at Patna, 
lias addressed on the '‘Rationalization of Medicines 
in India”, which is printed elsewhere in this issue, 
and we draw the attention of our readers to his 
address. 


CHEMISTRY AND COSMOLOGY IN ANCIENT INDIA 


I'RIY \I)A KAKJAN KAY 

IMVEKSm C'l I. Of SClfcNCI. A NO TI.CIJVlU Y, CAI.OUTTA 


r pilAT then have been three stages in the develop- 
ment of human knowledge regarding the phenn- 
■mna "f nature van be easily recognized from a study 
the history of human civilization. This has been 
v\] tressed with particular emphasis in the form of 
* hypothesis by Auguste Comte 1 in 1822, which is 
'•metnnes termed as “the law of the three states”, 
‘i /m Jcs t roi\ Stais. These three stages or epochs 
’"■av c been distinguished by him as the theological or 
iatitious, the metaphysical or abstract, and the posi- 
hvc or scientific. In the first stage man attempted 
f " < xplaiy the natural phenomena by ascribing them 
: the action of invisible supernatural agents or spirits 
11 vlluig in land, water and air ; in the second stage 
■;:h the development of his reasoning faculty he 
' : e himself up more or less to metaphysical specula- 
" and built up philosophical theories to account 
*"» the working of nature ; the third stage represents 
positive or scientific era in which man has 
i; , ceded in discovering the laws of nature by ex- 
: i mentation and accurate observation of facts. 
<-<e three stages cannot, however, be regarded as 
Mutely exclusive since they often overlap and 
kc into one another. This is nowhere better 
I'trated than in the evolution of chemical know- 
particularly in ancient India. 


Chemistry in ancient India was intimately asso- 
ciated with religious practices and followed the 
course of the latter in its development. In fact, at 
no time was it free from theological tinge or urge, 
it was a usual practice for the early workers and 
writers, while discussing theories or describing pro- 
cesses of chemistry, to ascribe the origin thereof to 
their favourite gods and goddesses, or to start with 
a prayer to the presiding deity of chemistry. Each 
element and phenomenon of nature,* us well as the 
properties of. each subslauce, were associated or 
identified with their respective divinities responsible 
for their manifestation. The presentation of subject- 
matter in many old writings and works lias often 
been made in the shape of a dialogue between god 
Siva or Hara* and his consort Parvati or Oouri. This 
is particularly noticeable in the writings of the 
Tan trie Period and even in many medical compila- 
tions made so late as 1500-1600 A.D. during the 
Mogul* rule. Where the authors of such writings or 
compilations are Buddhist monks, we meet with the 
name of a Buddha, a Tathagata or an Avalokitcstvara 
being involved as the revealer of all knowledge. 
Though primarily bound with religious rites showing 
a royhl road to salvation, chemistry in ancient India, 
more so than in any other land, was evolved chiefly 
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a* h handmaid o£ medicine and latdr on of alchemy 
during the period of Tantric cult. 

P. C. KAy in his well-known History of Hindu 
Ghcmisuy 1 has shown that the evolution of chemistry 
m ancient and mediaeval India can he conveniently 
divided into four successive periods. These are dis- 
tinguished as the Auirvcdic Per if *1, tlie Transitional 
Period, tin Tantric Period and the latro-Cheinical 
Period. Hut no sharp line of demarcation can be 
drawn between them as they often insensibly merge 
into one another. Hut this dens not take into account 
the development c»t chemical knowledge, dealing 
particularly with metallurgy and metal workings, in 
India o| very, distant age before the advent of 
At vans This is revealed by the excavations at 
Mohenjo-dfcto in Smd and at Hurappa m the Punjab, 
which tiunish evidences of the existence of a pre- 
Aryan civilization initud about the Indus valley as 
caily as ,W«MUOO H.C 

The Ayurvedic period may be said to have com- 
menced from the pre-Buddhislic era and ended at 
or ab( >ut 800 A l>. Ol the four Vedas, the sacred 
scriptures of the ancient Hindus, the Atliarva-veda is 
the last and the latest. The latter is believed to have 
given birth to Avurveda or the Science of Life, 
which is thus tegarded by many authorities as a 
subsidiary branch of the Atharvan and, as such, a 
revealed production like the Vedas themselves. The 
Atharva-veda devotes itself mainly to sorcery, witch- 
craft, demonology, magic, alchemy and cure of 
diseases by means <>t charms, incantations ami the 
use nt various hetbs. llvnms serving as invocations 
to pearls, gold and lead, believed to show the way to 
long life and easy salvation, ate found in it. For 
this reason the Athar va-veda is not regarded with us 
much canonical sanetitv as the other three Vedas, 
i »/:, the Rig, the Suma, ami the Yajus ; and even its 
authority as one of the Vedas has been questioned 
by some. But in Ktg-veda too there arc mentions of 
the medicinal properties of manv plants and parti- 
cularly of the exhilarating effect of the fermented 
mice of tlie Soma plant. The Soma-jyiee has been 
described there as amrita , corresponding to the 
(neck ambrosia, a draught which made the gods 
immortal. The age of the Vedas has been fixed by 
those, who are competent to judge, at or about 2000 - 
2500 H.C. The Ayurvedic |>cri<xl may, therefore, 
be saiil to commence from the Vedic time. The two 
curliest* uml most renowned treatises of the period, 
Charaka and Susruta, by sages of the same name, 
constitute a methodical and rational presentation of 
the Hindu system of medicine and surgery, and seem 
to be repositories of many chemical information of 
the time. These treatises subsequently came to be 
known as Charaka-samhita and Susruta-samhita as 
they passed through repeated recensions by later and 
more advanced workers. Judging from many-sided 


evidences the time of their composition may 
assigned to the pre-Buddhistic era (600-500 B.C. (f 
nearly a century or more before the birth of 
crates (400 B.C.), the originator of medical science 
Greece. Previous to Charaka there existed also ot»ior 
standard works or Samhitas, though less systematized, 
by sages like Agnivesa, Bhela, Jatukarna, Parasmv* 
Harita and Ksharapani. Charaka himself based In- 
work on that of Agnivesa. ’ Similarly Suxiuta 
developed lux work upon that of his master Dhanvan- 
tari. Surgery fornix an important part of Susrutu- 
samhita ax medicine constitutes the main theme t.j 
Charaka-samhita, The next important mcdual 
authority ot the period, who is held in as high 
estimation as Charaka and Susruta, is Vagbhata, tlu 
author of A^tatigahridaya {/ib heart or core of \h*. 
eight limbs or divisions of the Ayurveda). Vagbluu 
secnix to have flourished at a time when the religion 
of non-violence preached by Gautama Buddha w,i* 
stilUprcdomiuaut in India (WXl-700 A.L).). References 
to Buddha and some Buddhistic emblems are found 
m hix work. Yagbhataks work is more or less an 
abridged compilation based mainly on Charaka and 
Susruta with some abstracts from the earlier treatw* 
of Bhela and Haiita. ThAe is, however, very littli 
in it that might be called original. 

A very remarkable achievement of this period 
relates to the phvsical and chemical theories of tlu 
ancient Indians embracing the process of entiu 
cosmic evolution and the methodology of scions 
These have been chiefly expounded in the six system- 
of Hindu philosophy and also to a certain extent m 
the Buddhistic and Jaina systems. These system- 
were possibly evolved during the peritxi dating back 
from the time of the Upanishads (1000 H.C.) to about 
third centurv H.C. We shall deal with these theories 
hereafter, particularly with reference to chemist: v 

The next stage iti the evolution of chemistry m 
ancient India is termed the Transitional Period w 
consideration of the fact that metals, metallic com- 
pounds and mineral products were increasingly intro- 
duced in medicine in place of herbs and plants whirl: 
constituted the principal remedies in the Ayurvedic 
age. This period may be said to extend from cm* 
HOO-HOO A. I), Vrinda and Chakrapani are the twe 
noted medical authors of this period who contributed 
iti a great measure to increase the stock of chemical 
information of the time. Vrinda (800-900 A.D.) 
the author of the well-known medical treatise named 
Siddha Yoga, which is more or less a collection °- 
matcrials gleaned from the works of earlier writers 
and follows closely the order and pathology of the 
reputed medical work Nidana (etiolgy of disease- 1 
by Madhavakara (700-800 A.D.). Chakrapani (»V- 
1000 A.D.) is the author of the celebrated compile* 
tion, Chakradatta, which bears his nante. He based 
his work on that of Vrinda and drew freely from the 
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.,v. aiugs of Charaka, Susruta and Vagbbata. Iu these 
tv . ) treatises we find methods for the preparation of 
n) , ;iy metallic compounds, notably of the sulphides 
v upper, mercury and silver. 

The third stage covering the period citca 1000- 
Kv»o A.D., named as the Tantric Period, is the 
.thlieinical age of early Iudian chemistry and re- 
jut'-euts its most advanced or active stage. For, in 
ancient India the practice of alchemy was closely 
iv^octated with the religious rites of the Tantric cult, 
-,»hich flourished mainly during this period though 
.), much earlier origin. Almost all treatises of this 
j«iiod abound in so-called recipes for the conversion 
.)! base metals into gold and for medicines that would 
pmloug life. I {von the Atharva-veda, as mentioned 
lu luic, consists of hymns dealing with charms, magic, 
i -i eery, astrology, cure of diseases, as well as means 
i -t securing long life and permanent youth. As an 
Ihistiation, the hymn on the Soma plant, describing 
i!u- propel ties of its fermented juice, Soma-rasa, unay 
!>c here referred to. 

“The strength of this amnia (nectar <>r ambrosia) 

■ 1" we give this man to drink. Moreover, 1 propose 
i remedy that he may live a hundred years’’.* 

Thus we may indeed trace the origin of Indian 
.thliemy even up to the Vedic age. 

The Tantric cult came into vogue as a result of 
■t actual adoption by the Aryans of the religious 
•t notices of the original inhabitants of the land, the 
■if >n- Ai vans, of which the phallus worship formed a 
oiomment part. I f or instance, the worship of god 
-'tv, i, one of the Hindu Trinity, ineoriiorated in 
>• -urs,.- of time much that was non-Aryan in character, 
■md Siva himself came to be represented by the 
•mhlem of phallus. Hv the beginning of the seventh 
ciitury A.D. with the decline of Buddhism and the 
:e\ival of Brahmanism this Tantric cult became very 
nuieh popular and prevalent in India. This new cult 
i- centred round the worship of god Siva and hi-> 
consort Parvati, and is characterized by an admixture 
of grotesque, revolting and obscene rites on the one 
Jiand and the pursuit of alchemy on the other, with 
die common purpose of attaining health, wealth and 
alvation. Buddhism too, in its decline, degenerated 
into a similar type of Tantric cult. We, therefore, 
fmd the names of both Hindu and Buddhist workers 
■s authors of many alchemical treatises of this periixl. 
1’reparation of metals and metallic products, parti- 
cularly of mercury and its compounds, constitute a 
characteristic feature of their work. Though inspired 
'•ith the idea of discovering the Philosopher’s Stone or 
the Elixir of Life, they made valuable contributions 
towards the development of chemistry in those days. 
The chemical knowledge of the Hindus may be said 
to have reached its culmination during this period 
with its vast mass of accumulated facts. It gave rise 


to a school of alchemical and medical workers who 
were known as adepts in rasas, the term rasa being 
applied to metals in general and mercury in parti- 
cular. In fact, the chemistry of the period was 
i 'radically identified with the knowledge of rasa or 
the philosophy and science of mercury, as the latter 
metal, when properly applied, was believed to secure 
for man his health, wealth and salvation. Hence, the 
term Rasayntiu or the Science of Mercury may he 
i egarded as the Sanskrit equivalent for alchemy. 

The most conspicuous figure among the Indian 
alchemists is Nagarjuna, the Buddhist worker, who 
may be viewed as the father and founder of Indian 
alchemy. He was also the author *of a treatise on 
metallurgy, Lohashastra, and a prominent figure in 
the Buddhistic canonical literature as the systematizer 
of the Madhyamika philosophy. lie probably 
flourished in the 8th century a.d . 1 and composed the 
lamous alchemical treatise, Rasaratnaknra. 

Mention may here be made of a much earlier 
alchemist, Patunjali, who probably lived in the 
second century n.c. and has been quoted by later 
workers as an authority on Lohashastra or the science 
of iron. He is better known as the commentator of 
the famous Sanskrit grammar, Pnnini, and the author 
of the Yoga system of philosophy. This furnishes an 
evidence of the antiquity of Indian alchemy, which, 
as can be judged front the writings of the famous 
Arabian author Alberuni, was the source of inspira- 
tion for the Arabian alchemists like Geber, Rases, 
Avicenna, Hubacar and others. In the opinion of 
many authorities the ideas and practice of alchemy 
i cached Bagdad from India through two different 
routes ; partly by direct translation from .Sanskrit 
and partly through Iran, having originally been 
translated from Sanskrit into Peisian and then from 
the latter into Arabic. 

Of the various alchemical treatises of this period 
mention may he made of the following : 

Rasarnuva, which abounds >n extracts from 
Rasaratnakara of Nagarjuna, was probably composed 
in the 12th century A.n. ; Rasahridaya by Govindn- 
hhagavat (11th century A.n.) ; Rasendrachudattiani by 
Somadeva (12lh — 13th century A.D.) ; Rasaprakasn- 
stidhakara by Yasodhara (13tli century a.d.) ; Rasa- 
kalpa, possibly composed in the 13th century a.d. and 
Kasarajalaksluni by Vishnudeva (14th century a.d.). 

In many of these treatises, particularly in 
Rascndrachudamani of Somadeva there are descrip- 
tions* of Various Yanlras (apparatuses) for distillation, 
sublimation, extraction, etc. 

In the next period, which has been termed the 
Iatro-Chemical *Period, the vast mass of chemical 
information gathered in the preceding Tantric Period 
found many useful applications in medicine as the 
illusive search for the- Philosopher’s Stone and the 
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lilixir of Life ended in inevitable 4 failures, and the 
fanciful idea* of iimnortility and immeasurable 
wealth lost all their charms. The latio-Chemical 
Period m India tnay he said to have extended from 
1300 A , i>. to circa 1550 A.i>. A very notable treatise 
4 ft this period in Rusaratnasannichchaya by one 
p'guulo-Vagbhata, which is a very \vstcmatic, 
scientific and comprehensive treatise on materia 
medica, pharmacy and medicine. It has freely 
utilized the large muss of chemical information to 
be found in Kasarnuva ami Kasaratnakara. The date 
of its composition is believed to lie between the thir- 
teenth and the fourteenth cenlurv v n i M lie r notable 
treatises of this .period are. 

Rasunakshatramulika In Mathana Simha {circa 
1350 A.D.), Rasaratnakara bv Nityanatha, Kascndra* 
chintamaui bv Katnchandra, Rasasara by Govinda- 
eharya-* more a chemical than medical treatise com- 
piled probably in the thirteenth centurv \ !»., Saranga- 
dhara*samgnihu bv Sanuigarihara in 1363 vi>. f 
Rasetulrttsttrusamgraha bv ( »opalaknslma a compi- 
lation based on many Tuntras, Rasendiakalpadruma 
by Sriratnukrishna Hhaita also a i ompilation from 
previous works, Dhatuuitnamala bv Devadatta 
composed tmvdhly in the fourteenth century \.n 

A few more of important medical treatises which 
were eomi>osed towards the eiul of the sixteenth 
century \ n he added to the above list. Rasa- 

pradipa, a standard work on the Tantric method of 
treatment m which detailed pioeesses lor the pre- 
paration of mineral acids bv distillation aie described; 
Rusakaumtidi by Mudhava, and Bhav.iprakasa by 
Hlmvamisra .ue other compilations of this tvpe. 
Dhatukriya, which means opeiatmns witli metals, is 
a notable production of the time ; so also in Aika- 
prakasu, a treatise on the preparation of medicinal 
essences and tinctures. 

Then there followed a dark age in Indian 
chemistry and for nearly three centuries starting with 
the decline of Mogul period till the beginning of the 
twentieth century, the Indian mind lemmned dormant 
ami sterile so far as the progress of clnmmtrv was 
concerned. Arts and sciences in carls India were 
largely cultivated by higher classes; but with the 
increasing rigidity of the caste system in la let periods 
experimental work with hands, and hence the pursuit 
of ehemisti y and other practical sciences, came into 
disrepute* and was considered undignified as tending 
to lower the standard of refuted thoughts. The con- 
ditions prevailing at the time were, therefore, most 
uncongenial to the progress of a practical science like 
chemistry and cannot be better described than in the 
words of IV C. Ray as given below* . 

4 ‘The arts and sciences being thus relegated to 
the low castes with the professions made hereditary, 
evud the intellectual portion of the community feeing 


thus withdrawn from the active participation therein, 
the spirit of enquiry gradually died out among a 
nation naturally prone to speculation and metaphw. 
cal subtleties, and India for once bade adieu to ‘expen. 
mental and inductive sciences. Her soil was rendm-d 
morally unlit for the birth of a Hoyle, a Descarn 
or a Newton, kind her very name was all but e> 
[Hinged from the map of the scientific world.” 

I would like now to confine myself in what 
follows to a synoptic survey of the Theories m 
C osmic Involution as developed by the annctti 
Hindus, relating particularly to the constitution ami 
properties of matter. 

As stated before, almost all the important 
scientific theories of the early Indians were developed 
during the Hrahminieal and the Buddhistic period* 
ami were embodied in their various systems of philo- 
sophies, Though purely speculative in character 
with little or no experimental verification, being the 
result ol only systematic and logical thoughts, yet 
they may be said to stand in good comparison with 
the most recent and advanced scientific ideas of our 
time, because of the stamp of intellectual perfection 
and sublime intuition which they bear. The achieve- 
ment of the ancient Hindus in this respect may be 
said to represent Comte’s second stage, the meta- 
physical or abstract stage, in the development of 
human knowledge. It is difficult to fix the dates 
ot the six svstcnis of Hindu philosophies as aM 
tlieii relative chronological positions. Some of them 
might be composed a* earlv as the Cpanishadic period, 
/.f men 1000 n.i of all the Indian philosophic 
the Satukhya svstem by Kapila m possibly the oldest 
It has given tm a comprehensive picture of cosino 
genesis in both its material and metaphysical aspects 
The Yoga system by Patanjali also does the same 
differing somewhat in details. It was, however, 
Kanada, the fouudci of the Vaisesliika system, who 
has presented us with a concrete and clear picture 
of the ultimate unit of matter, or atom. The atomic 
theory of Kanada may, therefore, be said to have 
been formulated much earlier than that of the**ancicnt 
Greek philosophers, Democritus, Plato and other* 
(470*322 n. e ). According to Greek tradition Thales 
Kmpvdoclc*. Anaxagoras, Democritus and others 
travelled to oriental countries with a view' to study 
their philosophy. This suggests the jKxssibility of the 
Greeks having been influenced by the Indian 
philosophical conceptions through Iran. Cok- 
brookc* is also of opinion that the Indians in thK 
instance were rather teachers than leariiers. Prof. H 
H. Wilson r too, in his preface to the Samkhya Karika 
observes “that the Hindus derived any of their 
philosophical ideas from the Greeks seems very im- 
probable, and if there is any borrowing in the case, 
the latter were most probably indebted to the former"- 
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•f Nyaya system by Gautama, as also the Vaise- 
sl.ua system of Kanada, have laid down a methodo- 
1( ..v of science and have elaborated the concepts of 
nuchanics, physics and chemistry. The other systems 
philosophy, including those of Buddhists and 
j;iinas, have also made some incidental contributions 
t,u the process of cosmic evolutiou and the constitu- 
tion of matter. * 


Tuk Samkhya-Patanjau View ok thk Process ok 
Cosmic Kvoi.otion 

The Saiukhya theory of cosmogony, which is also 
upheld by Patanjali in his Yoga system in all esseu- 
t:,il joints, though formulated without any experi- 
mentally verified facts, may be viewed as j»ossessing 
.ill the characteristic oi a scientific hypothesis. For, 
-,t is based on the principles of conset vat ion, trans- 
formation and dissipation of energy. 

According to Saiukhya, the universe, as .it is 
manifested to u>, is evolved out of an unmanifested 
cosmic nature termed l’rakriti or Avyakta, the ulti- 
mate ground. It is defined as an infinite, eternal, 
ubiquitous, indestructible, undifferentiated,, indeter- 
minate continuum which is made up of infinitesimal 
Reals or Gunas, representing substantive entities. 
Tile Gunas are classed under three heads, which re- 
present three different phases or moods of the cosmic 
nature. These are named- (1) Sattva, the essence 
Responsible for the manifestation of a phenomenon ; 
>2i Rajas, the energy characterized by tendency to 
do work or overcome resistance ; (3) Tanias, the 
inertia that counteracts the tendency of Rajas to do 
work and of Sattva to conscious manifestation. Sattva 
n regarded to serve as the medium for the reflection 
of intelligence without which there can be no con- 
scious manifestation of a phenomenon. Rajas and 
Tamas can acquire conscious manifestation only in 
association with ‘Sattva. Hence, Sattva is regarded 
as the intelligence stuff. Rajas, the energy stuff, ^and 
Tamas, the matter stuff. The three Gunas, thus re- 
presenting the three different moods of the infinite 
continuum, Prakriti, exist together in equilibrium or 
uniform diffusion. It is highly intriguing to note 
here that Samkhva attributes the character of both 
quantum ( parichchinnatva ) and continuity or exten- 
sion ( pariman ) to Rajas the energy stuff. One may 
compare this to our modern conception of radiant 
'energy. In the beginning the infinite, unmanifested, 
undifferentiated continuum, Prakriti or Avyakta, was 
m a state of perfect equipoise with its infinitesimal 
Reals or Guitlas in uniform diffusion. In other words, 
the different phases or moments of Prakriti were so 
adjusted that neither was anywhere in preponderance 
over the others at that time. This represents a stand- 
still or slumbering state of the universe when the 


process of cosmic evolution with transformation of 
energy is under arrest. For the evolution to start 
there must be a disturbance of the equilibrium, which 
means an irregular distribution of the Gunas or Reals 
in Prakriti. The process of evolution or creation *is 
then initiated by a disturbance of this equilibrium 
through the transcendental or magnetic influence 
exerted on the slumbering Prakriti by Purusha, the 
Absolute, often designated as the Soul, the Atman, 
or the Transcendental Self. Purusha is incapable of 
modification or affection of any kind either as subject 
or object. An unequal aggregation or collocation 
of Gunas leading to creative transformation accom- 
panied by evolution of motion (/wis/wnthi) then 
>tarts, overthrowing the original equilibrium in the 
system. The evolution is defined hv Samkhya as the 
process of differentiation in the integrated whole. It 
consists in the development of a differentiated state 
within the uudifferentiuted, of the determinate within 
the indeterminate, of the coherent within the in- 
coherent. This proceeds in accordance with a definite 
law which it cannot violate or overstep. This in- 
creasing differentiation proceeds side by side with 
increasing integration within the evolving whole, 
whereby the original, incoherent, indeterminate, 
homogeneous whole evolves into a coherent, deter- 
minate, heterogeneous whole. The successive stages 
in the process of cosmic evolution are thus distin- 
guished by Saiukhya : K 

I. Prakriti — the unmanifested, unknowable, 

slumbering cosmic nature, -the ultimate 
ground. 

II. Mahat --the know-able empirical universe, 

cosmic object of experience as stuff of con- 
eiousness evolved by differentiation and 
integration from Prakriti. 

III. Aiiankara individuated but still indeter- 
minate stuff from Mahat by differentiation 
and integration. This bifurcates into two 
co-ordinate series, the subject experience 
series and the object experience series. 

(n) The subject experience series. 

Rajasic Aiiankara, F'mpirical ligo, Asuiitn — 
individuated, indeterminate mind stuff. 

(b) The object experience series. 

Tamasic Aiiankara, Bhutadi — individuated, 
indeterminate matter stuff, subtile material 
potencies. 

Further differentiation and integration in each 
series then give : 

* (o-i) Determinate mind stuff — comprising of 
Manas (mind), five sense stuff of percep- 
tion and five sense stuff of operation. 

(b-i) Determinate matter stuff, — Tanmatras — 
infra-atomic particles of subtile matter, five 
in kind. 
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(6-u) Hhuta atoms and molecules of sross 
matter, five m kind. . 

Manifested K'ross matter. 

• The order of the cosmic evolutionary process is 
represented in a tabular /or in below. 

Prakrit! 

*»r 

Vvyukt.i 

Mahal 

Aliauls.tra 

i 

\haiikii.t Mrmktri, Idtui.uli 

j • .,ii jht- . afailr Mhitirr ru* 

I »U Minui lull lu/u fit 

rfiiiprismi; M.\n.» . in*’ | 

vfj>r «vt u ft ♦ >! pt'Orplnm r.inni iti a.s ,,r iiw < t.t h 
iiiid liv«* *» iis*- Unit i>\ <»t subtile malt* r 

operation j 

,\lom, ti'ariWMHU) .m<l 
ul«' y { l n« i »»i In * 
nii.it.s «a rlMixuis 

I 

< »n» in, ittrr iti g* nt i il 

Sitinkiivu toiKcivcs ot the tosimr evolution as a 
twofold process, ^ n ative a.-, will as destructive, dis- 
similativc as well as assimilative, katabolie as well 
as anabolic. As bv unequal aggregation of (itiuas, 
which implies then Ir atwformation, the creation of 

organic and inotgamc matter u-sitlts, so there is a 
constant tendency on the part of the unstable equili- 
brium produced bv unequal aggregation to revert to 
the original stable c(|uibl>rium ot Praknti with the 
uniform equal diffusion of the < *tinas This suggests 
a dissipation ot the enrrgv-and tire mass-stuff. 

The totality ot the (ittuas in the universe re- 
mains always constant, taking together the manifested 
and the umuanitoslvd, t.v. the actual and the poten- 
tial. It is only the changes or differences in their 
collocation or aggregation which are responsible for 
the diversity of phenomena and objects. This implies 
a principle of the conservation of the mass-stuff 
(Tamas) and energy -stuff (Rajas) un well as of their 
transformation. The fanv of Causation then follows 
directly as a corollary from this. 

The conception of space {Pvsa) and time iKala), 
and the idea of causality as elaborated bv Samkhva, 
are of a surprisingly advanced character, whieh can 
be bmlilv transferred with little modification to any 
modern U,*\t-book of science. Tliis is, however, not 
a proper place for discussion on these subjects. 

As we are primarily concerned with the theories 
of matter and its constitution, I would like to coniine 
myself to these, leaving aside the purely metaphysi- 
cal aspects of the Indian philosophical systems We 
have seen that in the Samkliya view the genesis of 
matter, as an individuated though indeterminate form, 


may be traced to the Bhutadi ur Tarnasic Ahaufcr.<: . 
stage. The Sanskrit term Bhutadi literally means t :r 
origin of Bhuta or matter. This stage of matter :* 
a homogeneous stage without the development of am 
physical or chemical character except that of quantum 
and extension. On further differentiation and 
equal aggregation the next stage of Tanmatras, < ? > 
mfra-atomic particle's of subtile niafter, appears wur, 
the development of physical character like powers o; 
vibration, penetrability, impact, radiation and attr,K 
lion. These Tanmatras are also charged with tSj 
potentials of energies represented by sound, loud', 
colour, taste and smell. But being infra-atoms 
particles of subtile matter, their potentials do no, 
assume the same form as in the particles of gio^ 
matter, namely in the atoms arid molecules. Fiv« 
classes of Tanmatras can thus be distinguish,*! 
11) T anmatras possessing potentials of vibrator*, 
energy (fniri^uinPo or sound stimnlus ; these const* - 
lute the ladicle of the Akasa (ether) atom. (2) Tin. 
matcus, possessing the potentials of mechanic d 
pressure in addition to that of vibration, which iman 
the potential of tactile stimulus, serve to form tin 
radicle of the Yayu (air) atom, (d) Tanmatras, 
charged^ v\ it h the potentials of radiant energy (lu .it 
and light) in addition to those of pressure and vihra 
troll, which represent the [potential of colour stiimthn. 
constitute the radicle of the Tejas (radiation) atom 
(4) Tanmatras, charged with tile potential of the ta u 
stimulus representing the potential o| the energy •>: 
viscous attraction in addition to those of radiation? 
pressure and vibration, eonstitute the radicle nt tli 
Ap (water) atom. (S) Tanmatras, which possess tin 
potential ol the smell -iimulus representing tlw 
potential ot the energy m cohesive attraction in 
addition to those of vibration, impact, radiation ami 
viscous attraction, serve to form the radicle of tlu 
Ksliiti (earth) atom. We thus find that from the It vv 
Tanmatras or intra-atomic particles of subtile matte* . 
viz., Akasa-taumatra, Yayu-tanmatra, Tcjus-tanniatra. 
Ap-tamnatra and Kshiti-tanmatra, atoms and mole- 
cules of live class of gross matter Akasa (ether 
Yayu (air), Tejas (tire), Ap (water) and Kshiti (earth* 
-are produced. * 

There is, however, a wide divergence of view 
regarding the genesis and the structure of Tanmatras, 
Parapnatius and . I nw.v. According to Satnkhya -'Iron 
(atoms) arc composite units made up of Tanmatn* 
(intra-atomic particles) which again are derived from 
Bhutadi (homogeneous super-subtile matter rudiment f 
where all perceptible distinctions between matter and 
energy disappear. The five types of matter should 
uol be confused with five different elementary sub* 
stances in the usual sense. They are regarded a v 
representing five abstract principles, or rather a class? 
ficatiou of substances on the basis uf their propertie 
and states of aggregation. For instance, earth, water 
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ind air may bo viewed as comprising all the so-called 
and compounds of chemistry. Thus Kshiti 
u p all solids, Ap all liquids, and Vayu all Rases. 

-iiN there is much resemblance with the Greek 
xlv'v of elements promulgated by Empedocles (500 
!< c . The difference in the properties of the same 
}v;i ; \i class is attributed by Samkliya to a difference 
: t; c grouping of Tanmatras in their atoms or Anus. 

f hk Vkdanta System on Cosmic Evolution 

The Vedanta system of philosophy by Badrayauu 
, however, a slightly different view of the process 
• Mute evolution. The Vedanta replaces Prakriti 
^ mtkhya by what it calls Maya, as the substantial 
iU-v* of the universe. Maya has the power to confer 
out or practical reality on that which does not 
rannot possess absolute reality or self-existence. 
*: fli io7ia (Self) alone represents absolute reality, nbso- 
,,, f . intelligence and absolute bliss. Hut unlike 
i': i’.Mti, Maya is not independent of Brahma which 
pond* to Ptuusha of Samkliya. By Vivaria, 
process of self-alienation, Brahma originates 
V.\.i and from t lie latter by the same process of 
ila uatioii eventually the world takes its rise. The 

• a donation of the Absolute, acting through Maya, 

: : i produces the Stikshma Bhuta (subtile matter) 

* Akasa (ether), which is infinite, ubiquitous, im- 

• ‘uderable, inert and all-pet vasivc in character, 
i n the Sukshma Bhuta of Akasa, other Suksluna 
n classes of subtile matter, then arise in an 

o. ending linear order: Akasa — > Vavu — > Tejas 

*Ap — > Kshiti. These five Suksluna Bhutas 
•Respond to the five Tanmatras of Samkliya and 
i " m ss the corresponding characteristic properties 
■md latent energies. From these Sukshma Bhutas, 
r ubtile rudiment of matter, then arise the five 
V diabhutas (gross matter) by a process of combina- 
‘.'•ii called Panchiftaran (quintiplication). As a rc- 

• <»f this, each Mahabhuta is compounded up 
’ all the five Sukshma Bhutas as ingredients, in the 
’’“portions of four-fifths of the Suksluna Bhuta of 

own type and one-fourth of each of the other four 
^'Avduna Bhutas. 

The Atomic Theory of Kanada 

Tlie properties of matter and the nature of atoms 

* d molecules have been elaborately studied by 
bnnada, the founder of the Vaiseshika system. The 
‘ ‘pic theory of Kanada has many points in common 
\ i:t h that of the Greek philosopher Democritus (470- 

me.). 

Akasa (ether), according to Kanada, * has no 
! 'ipic structure ; it is inert and ubiquitous serving 
only as the substratum of sound which is sup!>osed 

2 


to travel in the form of waves in the manifesting 
medium of Vayu (air). Samkliya too conceived of 
Akasa as the universal, all-pervading medium in 
which air, light and heat corpuscles, and other atoms, 
move and float about. Kanada, therefore, recognizes 
four kinds of atoms, 'vis . , the Kshiti, the Ap, the 
Tejas and the Vayu atoms, which correspond to 
the atoms of four uross elementary types of matter, 
earth, water, tire and air, as taught by the Greek 
philosophers. Regarding light an<J heat Kanada 
makes the remarkable statement that they are only 
the different forms of one and the same essential en- 
tity, Tejas. Kanada attributes to these atoms certain 
characteristic properties, such as muybor, quantity, 
individuality, mass, gravity, fluidity, velocity, elasti- 
city, as well as certain characteristic potentials of 
sense stimuli like colour, taste, smell or touch. 
According to him, atoms cannot exist in a free or 
uncombined state though eternal and indestructible. 
The qualities of Kshiti arc colour, taste, ^jimcll and 
touch ; the distinguishing' quality is, however, smell. 
Ap has the qualities of Kshiti excepting smell and 
with the addition of viscidity ; its distinguishing 
quality is coolness. Tejas has the qualities of Kshiti 
except smell, taste and gravity ; its distinguishing 
quality is colour and hotness.. Vayu has the quali- 
ties of Kshiti with the exception of smell, taste and 
colour ; its distinguishing quality is touch. 

Combination of Atoms . — One atom unites with 
another under an inherent impulse to form a binary 
molecule or a compound of two atoms. The atoms 
possess an intrinsic vibratory or rotary motion 
ipanspattda). Atoms of the same Bhuta uniting in 
pairs give rise to molecules with homogeneous quali- 
ties corresponding to the original qualities of the 
atoms, provided no chemical change under the action 
of heat corpuscles takes place. This obviously re- 
presents the formation of binary molecules of elemen- 
tary substances according to our modern conception. 
The binary molecules then combine among them- 
selves by groups of three, four, five, etc., to produce 
larger aggregates in obedience to the moral law 
underlying the creation. The variety of elementary 
substances is thus originated. Another view of the 
same school, however, maintains that some atoms 
may unite in pairs, some in triads, others in tetrads, 
etc., either directly or by the successive addition of 
one atom to each preceding aggregate. This loads 
to the formation of binary, ternary, quarternany, etc., 
molecules. The variety of substances of the same 
Bhuta* class, say, of the earth substances, is thus 
the consequence of the difference in their molecular 
composition and configuration with the development 
of different specific qualities. 

An elementary substance, thus produced by 
primary combination, may, however, undergo quali- 
tative transformation under the influence of heat cor- 
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puscles The process consists of the following 
changes in order : (I) their decomposition into the 
original homogeneous atoms, (2) a transformation of 
the character of the atoms, and (A) the reunion of 
the transfotmed atoms into differ ent groups or 
arrangements with development of new characteristic 

properties 

C ombination may also take plate cither between 
atoms of two or more substances belonging to the 
same Hhufa claas or of those of different Hhutu class. 
A classification on this basis giving the following 
order of compounds has been made. 

(A) Mnno-Bhautic Compound-, tin.'*. art the 
simplest ; be.,- compounds formed bv the union of 
homogeneous atoms of ddlerent substances which are 
tsotneric modes of the same lihuta * lass 

(H) HeterodiluuUie Compounds thoe may lie 
bi - or |*>ly-Hhautic compounds forme*! bv the union 
of heterogeneous atoms of the different lihuta classes. 

The characteristic of Kanada's atomic theory is 
the assumption of the atom > as the indivisible ultimate 
particles of matter with eternal lift*. They are thus 
indestructible. Though eternal in themselves, they 
arc, however, non eternal as aggregates. As aggre- 
gates thov may be organic and inorganic. Atoms are 
ab»o conceived of as spherical in shape. According 
to K.mudri, the variety of substances <>f the same 
lihuta class, as well as of mono- and polv-Bhautie 
compounds, results from variation in the collocation 
of atoms and configuration of molecules. Thus a 
conception of the arrangement of atoms in space 
constitutes an essential part of Kanada's theory of 
chemical combination. 


Tim Atomic Thkoky or tiik Jaiws ’ 1 

The atomic thcoty of the Jainas (cioii 40 A.n.) 
is chatacter i/.ed by a very remarkable ami interest- 
ing contribution to the subject of chemical combina- 
tion. It relates to their analysis of atomic linking 
and the mutual attraction or repulsion of atoms 
in the formation of molecules. The Jaina system of 
philosophy holds that the different classes of elemen- 
tary substances (Hhutas) are all made up of the 
same primordial atoms. Hence, the same kind of 
interatomic foices is involved in the formation of 
chemical compounds, as well as of molecules, from 
atoms. 

According to the Jainas mere juxtaposition of 
atoms or molecules is not sufficient to bting about 
chemical combination. An interlinking between 
atoms or molecules must precede sill compound for- 
mation. Matter (Bhuta) in the Jaina philosophy is 
called Pudgala, which exists in two forms: Ann 
(atom) and Skandha (aggregate). Linking is possible 


only between two particles of matter of opp-v.u 
character. One must be positive and the other r ; , ^ 
tive. Such opting qualities are illustrated* f* * 
stance, by roughness and smoothness, dryness «,■* 
viscosity, etc. Two homogeneous particles, 
both positive or both negative, cannot unite if v , 
qualities be ol equal magnitude. Hut attruu>v 
between two such similar particles may occur lea* 4 ^ 
to a linking or combination between them if -;, v 
magnitude or strength of the quality character ./ 
the one is twice or greater than twice as that of o 
other. All changes in the qualities of the atom 
the physical properties of the aggregate depend, 
this linking The Jaina view thus seems to U.\: - 
family icscmblamv to the Dualistic Hypothec- / 
chemical combination prop*>unded by Berzelius m cl. 
after eighteen hundred years. 

A significant feature of all the physico-ehem t 
theories of the ancient Indian philosophers lki * 
their assumption that molecules and atoms are alu,» 
in motion l pans pan da ». Such motion is geiiei.i-.b 
conceived of as a vibratory or rotary motion. A r 
action, operation and work are ultimately traced : 
this atomic and molecular motion. This vibrat-/ 1 
uiotiorf {piir isf\indti) is a symbol of cosmic evolny - *. 
For, we have already seen that Prakriti as the an 
manifested and ultimate ground with (lima- 
equilibrium, where the cosmic evolution is mid • 
arrest, is devoid of all vibratory or pan?p*t u '• 
motion. 


Tut; SctKNTiFic Mrnioi> or tiik Kaki.y Imu\ns 

A knowledge of the doctrine of scientific method 
of the early Indians is essential for the proper as-i 
incut of values of their achievement in the don. 
of positive science, and for the matter of that, ::i 
chemistry. For, without a rigprous and reliable 
methodology tlie pursuit of science degenerates eitli ; 
into a collection of empirical recipes, or into id! 
dreams and fanciful speculations. But in the vari» ' 
philosophical systems of early Hindus, particular b* 
in the Nyava system, in numerous textA on fa* 
Buddhistic system of philosophy, and in nun' 
authoritative ancient treatises oil inductive ud 
deductive logic, as well as on grammar, mob 
cine, meteorology, astronomy, biology, chemistr . 
etc., the development of a genuinely scientific method 
of thought, observation and experimentation can be 
clearly discerned. A few typical instances, by n-' 
of illustration, might convince even the most seep*: 
cal critics. Everyone knows today that at the founda- 
tion of science there are two fundamental assunij 
tions without which science could not progress ar i 
becomes altogether meaningless. These are stated 
in the form of laws and are known as the Law «>t 
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y, u -rinity of Nature and the Law of Causality. 

these laws were thoroughly recognized by the 
.. vs «jt Hindus and were elaborated with meticulous 
v t L jhout two thousand years before their final 
b-hment in Europe at the time of Galileo, when 
, .v turned from cosmology to mechanics. In 
v.s, these laws gained an unusual significance 
^ the Buddhistic period as they constituted the 
, j\ ba-ds of the teachings of Gautama Buddha, 
icing both the animate and inanimate nature. 
A t :ilmg to this Hindu methodology of science 
':\ v: can be discovered, or an information on any 
: , et obtained, by means of perception, observation 
. : t xperimentation ; the condition of each, their 
.! : ■- and limits, were also studied with great care. 
!’ ••lance of observation and experiment has been 
! ularly emphasized in the ancient medical 
, like Charaka and Susruta. In the latter 
. . - nlarlv, ingenious directions are given for dis- 
• 11 of ilead bodies for purpose of demonstiaticyi, 
poNt-mortem operations as well as operations in 
\uie surgery are described for embrvological 
' nliotis. It is also well-known that observations 
da movement of planets and stars reached a 
’^’kably high ordei of perfection as was possible 
i the prevailing circumstances. Study of mctcoro- 
<ho was based upon similar careful observations 
weather and various atmospheric phenomena, 
i ; ’.tpeiitics in C haraka also offer an excellent illus- 
g of the application of genuinely scientific 
tor the study of special problems relating to 
i , their cause, symptoms, and remedies. 

. Miuejits, as the essential means of discovering 
b»ct s, have been described in treatises on 
my, metallurgy, medicine, etc. Their im- 
■ mce was greatly appreciated in relation to arts 
industries like dyeing, perfumery, metallurgy 


and manufacture of glass. Over and above, elaborate 
discussions on safeguards against fallacies of obser- 
vations, viz*, mulobservation, hallucination, predis- 
position, etc., on the doctrine of inference (antiman) 
based upon causal relations and the uniformity of 
nature, and on the criteria of a correct and legitimate 
hypothesis for the explanation of facts, in many 
philosophical treatises of the early Hindu and Bud- 
dhistic periods, leave little room for doubt regarding 
the positively and genuinely scientific character of 
the methods followed in ancient India for the pursuit 
of knowledge and the ascertainment of truth, 
^whether scientific (Ti/mimi) or philosophical (/mumci). 


Rkfickkncks 

' bruhl, The Philosophy of Auguste Comte, hoitdou, 1003. 

-Si\a or Hura is the name of a Hindu god of the post* 
Vedie pi r od, who is one of the Hindu trinity, brahma 
the motor, Vidiuu— tlic preserver, M«ihesvv»rn or Siva 
-the destroyer. 

'• Histoi v of Hindu Chemistry, Revised Udition, Vol. I, 
Calcutta, 1925. 

1 According to some authoiilies Nagmjuna lived dining the 
second eentury A. I)., hut wo adhere lo the more modest 
estimate. 

6 History of H ndu Chemistry, Vol. I, p. 195. 

6 CoJebrooke, Tran*. Roy. As. Soc. t Vol. I, ]>. 579. 

1 Piefacc lo the Sumkhya Karika, 1S37, p, ix. 

* For more details see It. N. Sial\s article in Hay's* History 

of Hindu Chemistry, Vol II, p. 59. 

* Jainism is a religii us cult ve.rv much alike to buddhism, 

lieitig based on the piiueiple of non-violenee. but the 
J ainns mu mmh more rigorous in their observance of 
non-vioVnre than the buddhists, Thus, while eating of 
the fhsh of ilead animals is permissible lo the Bud- 
dhists, the Jama % would never take any animal food 
iuelu ling even eggs, 

10 For a fuller account see Seal's article in Kay's History 
of Hindu Chemistry, Vol. 1J, p. 225. 
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BIOLOGICAL RESEARCH AND TAXONOMY 
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INliMN l**K*ST SKHVICK (KKTlKMU 
ami 

•D CHATTBRJKK, 

HO V Al. HOT\MC OARUgMS, KKVV, j-.N<.f,\NO 


\/| AN is by nature a systematise that i-*, he likes 
1 * to be able to distinguish by name between one 
object and another, he puts like with like in larger 
groups and within his own little world, classifies 
and arranges ' the different things with which he 
cranes into daily contact. That this is so, is manifest 
when the vocabulary of any primitive people is 
examined. This will contain- names for all the 
objects in which the tribe is interested. The Nag as 
have many scores of names to distinguish varieties 
of rice, Job's tears, maize and so on. On the other 
hand he gives <me name to the blackberries although 
they art' distinct morphologically to the botanist. He 
classifies Mich plants by a generic name as it were. 
In the course of time such blackberries as are good 
to cat are separated from those that are unpalatable, 
the varieties with red fruits are clitlerontiated from 
those with black fruits, and so on, until in time a 
system of classification is evolved which meets the 
needs of primitive man. Similaily, a primitive people 
whose principal interest is fishing will have a name 
for any fish they come across, a tribe interested in 
hunting will distinguish bv name all the animals 
and birds within their area. 

As may be expected primitive tribes have a 
sound knowledge of those plants and animals which 
are good to eat, those which are unpalatable and 
those which are definitely poisonous. They also have 
a traditional lore regarding medicinal plants. It was 
no accident therefore that the first books to be 
written about plants dealt with medicinal plants. In 
the third century n.c. Theophrastus wrote his 
"Enquiry into Plants" in which he clearly recognized 
several hundred species and actually was cognisant 
of the two modern taxonomic groups Cmbeltifcrac 
and Compositae. 

After this, systematic* seems to have languished 
until the sixteenth century. In this period the illus- 
trated r herbal of Hrunfel* (1530) appeared as well as 
other works on botany. These herbals and books 
dealt with plants which were interesting either medi- 
cinally or in some other wav # without showing any 
speculation into the relationship of the plants to one 
another. 

Up to this time there had t>cen a great advance 
in the intercourse between nations, and the more 
adventurous of the seafaring nations penetrated into 


unknown .parts of the world, and there saw wondr- 
ous plants, animals and other curiosities. Man u 
also a bnrn collector. An inspection of any 
boy's pocket will give sufficient evidence of that 
ami it was inevitable that collections should h iv 
been made if only for the purpose of substantiate;, 
stories <>i adventure. At any rate collections <>: 
plants and animals began to accumulate, mainl> ?•. 
Kuropc, at the beginning of the seventeenth centum 
It was felt early in the eighteenth century, t!:.c 
some method had to be evolved in order to cla 
the material, name it, and provide means whctih*. 
an> specimen could at any future date be refc.f.d 
to the appropriate pigeon-hole. 

The gioatist advance towards this goal was l‘.< 
contribution by the Swede. Carolus Linnaeus, ' * 
introduced the binomial system of nomenclature mC 
whose book "Span"* Planhitum " (1753) is on*. ** 
the most important works in systematic botany. !L 
published a system of classification based primal i!% 
upon floral chat actu s in which the number and < r .' 
tribution of stamens were of primary imporhui* 
Ilv his system botanists were able to classify ait.i 
name the known plauts of those ilavs. We now kn*»v. 
that many unrelated plants came to be group'd 
together by such a system but it was a tnagnifio m 
effort and gave an enormous impetus to the 
of systematica. 

Linnaeus was followed nexf in importance e\ 
Jussieu who recognized the number of cotyledon-, 
by which lie separated the broad groups of flovuniu 
plants, and subdivided the major groups by making 
Use of epigyny,*perigyny and hypogynv. Cotisi<l» 
able improvement was made on Jussieu's system 1 v 
do Candolle, Renlliani and Hooker, Hichler arul 
others who applied to systematic*, anatomical d:s- 
coverics made possible by the gradual perfection *»? 
the microscope. 

In 1859 Darwin published his "Origin # 
Species " in which the principle of evolution and 
effect of environment and isolation were demon- 
strated, and over which controversy Jasted for many 
years. It was not long, however, before systematic* 
accepted the principle and began to think 
classify along the lines of phylogenetic relationships- 

It is at this point that “systematica” ends ruul 
•'taxonomy" begins. Svstematics, strictly speakir^> 
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, -he bare hones, the mechanics, as it were of classi- 
:Xm non, whereas taxonomy is classification accord- 
;U [o the principles of evolution, and implies a sort- 

out and regrouping of plants and animals based 
,i phylogenetic relationship. From this time onward 
v- ans of classification were designated as "natural 1 ' 
opposed to the older "artificial" systems. Bentham 
.n . Hooker, von Sachs, Iuigler and Prantl, Wctt- 
. t *-n are honoured names of those who made great 
■r- less, towards the end of the nineteenth century, 
produce systems of classification which eiulcu- 

• ..incd to keep pace with current evolutionary 
: >« »ught. 

At the beginning of the twentieth century 
, ,c:al avowedly phylogenetic s> steins were pub- 
iait -the last of which, and perhaps the most 
; ,.p”itant of them, is that of Dr J. Hutchinson of 
K \ . In this system the ancient distinction between 
♦■'••rcsccnt and herbaceous habit is made the basis 
■: the classification, so that the phylogenetic tree 
mS Irom the woody Magnolialcs and the mainly 
ib.iceous Randles. While many botanists differ on 
-Mils of detail in the phylogenetic s\ stein, it can 

aid that the majority agree that it is a distinct 
on older systems and has provided* a basis 
* luallhy controversy that cannot but bring good 
i iis train. 

’(‘lie fossil lecord has x wealed much regarding 

• « ancestry of the ferns, gymnosperms and cycads 

it is very extraordinary that, up to the present 
•me, nothing has been brought to light which in- 
■':» 'ite- a definite ancestry of the angiosperms. 

S«»me phylogenists derive the group from the 
* Jimnsperms, while others point to a hypothetical 
,:!:vstor of both the llainelitalcs and the A tigio- 
lams, while others again suggest the Caytonialcs . 
Vi! we can say at present is that the verdict on any 
1 these theories must lie, "non proven". 

Up to this point systcmatics and taxonomy 
<. re erected mainly on the foundations of morplio- 

• ’sical similarity and the meagre fossil record. To 
that however, must be added that intuition, “sense" 

> i “feef call it what you will, possessed by all the 
- 'eat systeinatists, which leads them to place groups 
•Mil individual plants in their correct phylogenetic 

• -sition. Such gifts are not given to all and can- 
't he acquired by reading, even though this be wide 

wd deep, but will come after vast experience in 
b aling with plants. 

As an example of the manner in which taxonomy 
ceives support and correction from other sources 
ne may mention the Kocnigsberg school of serum 
: a gnosis. This method developed by Mez, consists 
; sentially in extracting a protein front a plant and 
Mixing it with serum either in an animal or in vilro. 
After a suitable period another protein extract front 


a different plant to be tested, is added. The forma- 
tion of a precipitate indicates relationship, — the 
heavier the precipitate the closer the relationship. A 
phylogenetic tree constructed front the results of this 
work at Kocnigsberg confirms to a large extent 
theories based on comparative morphology. Further, 
the wood anatomist can often give very valuable 
advice when sterile material has to be identified or 
when a new genus has to be relegated to its faintly, 
Cylologists can help enormously to elucidate the 
nature and origin of species. 

At this point, some twenty or twenty-live years 
ago, the taxonomist was forced to take stock and re- 
oiicntate his ideas owing to the enormous advances 
made by the biological sciences — genetics, cytology, 
ecology, and physiology. 

The working biologist and the systematist now 
realize that pure systematics or taxonomy will not 
do and that there must be a wider approach to the 
many problems which have come to light in the last 
twenty years. The mass of accumulated data, 
patiently acquired, must now be examined afresh 
and it is this realization which has inspired the book 
"Tlic New Systematics " . A perusal of this book 
will reveal what difficulties confront the taxonomist 
whether he be a botanist or a zoologist. These diffi- 
culties will not be solved by the cylologists, gene- 
ticists, systeinatists, or ecologists working in water 
tight compartments in their respective fields of work. 

There must be a much wider exchange of know- 
ledge if progress is to be made and that progress can- 
not be made if biologists working on living material 
do not publish their work in such a way that the 
result of their research will be available to and 
exactly understood by scientists in other lauds. 

It is for this very reason that correct identi- 
fication is of such paramount importance and the 
taxonomist is quite well aware of his responsibilities 
in this matter. The taxonomist is often blamed for 
altering names and splitting well known species and 
it sometimes seems as if his critics believe that he 
does it for the fun he gets out of it. A systematist 
does not alter names without very good reason and 
does not split or lump species without valid grounds. 
What he is aiming at is the stabilization of nomen- 
clature and not its multiplication. At the present 
time nomenclature is in a state of flux but stabilization 
cannot be far off. At any rate the rules of nomen- 
clature have been agreed upon and it behoves all 
biolqgists to have a "proper knowledge of the rules 
themselves and the recommendations under them. 

A worker in any field of research would be well 
advised to consult a systematist regarding the object 
of his research as one cannot expect a cytologist, 
geneticist or other worker to be a competent syste- 
matist as well as being an expert in his own line. 
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CVuTtrci identification is particularly necessary in 
cytologieal work in which chromosome counts are 
baser! on living root-tips of specimens grown from 
seer l since what i* obtained from sowings may not 
be, and often actually is not, what the seed is 
supposed to be. It is not uncommon to find pub- 
lished work based upon material which has licea 
incorrectl.v identified or not identified at all. Such 
work is quite valueless and onlv misleads a worker 
in other countries with the result that it lias to be 
don*.* all over again. 

In ecological work the correct identity ot the 
individuals which combined together make up the 
very complicated coimxiumtv which is the object of 
study, is vital and, if possible, should b* backed with 
herbarium sheets of t lit- species. This fact is often 
lost sight of in published w«>ik and while an ecologist 
may la* also a systematic m Europe or America 
where the number of indugenous species is small, 
it is a verv different matter m India where the s|K.cies 
of (lowering plants U not tar short of 18 , (HM). With 
ueh a wealth ot flora it is quite ab-urd tor biologists 
working on plants to think that they can dispense 
with the aid o! a eompeteut svsternatist . What is 
wanted iri India at the present time is a higher pro- 
portion of trained s\ Ntein.it isN who by virtue ot their 
tiainmg and knowledge ot the published literature 
can prevent biologists from going otf the tails. 

Pitfall, to be avoided b\ the biologist and espe- 
i iallv the voting biologist are mam The senior 
author well lemeiubeis one ease m which a scientific 
pa pet was to be piesvuted t<» a scimtilie meeting. 
The subject ot tile papet wa> the occur fence of an 
P rticaceoto speues in the drv and arid area of Raj* 
putana. A> the species in question was an inhabitant 
of the moist and .steamy forests of Assam, the report 
of its having been found iti Western India was of 
considerable interest. Hut when the specimen \v:is 
produced it was found that a common local species 
had been confounded with its relative from Assam. 
Had the mistake not been discovered m time the 
habitat of the Assam plant would have been extended 
l MX) miles to tin.' west and would have been record- 
ed in the literature for all time. 

An example of teamwork in biological research 
is afforded bv the discovery in India of a substitute 
for the ligmtnwv itae ot commerce (<r mi fin* rim officinale 
Linn.) The wood of this species is very heavy and 
hard and by virtue of its high resin content is of 
vital use in pressure bearings. During the revent 
war, supplies from America were short and a sub- 
stitute was .sought for. The Forest Research 
Institute, Dehra Dun was consulted and it was found 
that certain samples of what was commonly called 
.teaefi* catechu (Li tut. f.) WilUL, compared very 
favourably with the properties of trite lignum- vitae. 


The wood technologist (I>r K. Chaudhury) and t >„« 
systematise (Mr M. B. Raizada) took the mat:.! 
further and it was discovered that the wood cm, * 
from Acacia chunJra Willd.,* a distinct sj»ecies wli:. h 
had been sunk in synonymy under Acacia eaten u 
(Is+un. f.) Wtlkl. The systematist was able to por/.t 
out certain morphological details by which the tw., 
could be separated and the valuable tree identified u 
the field. 

Nobody in their senses would dream of erect ic.. 
a plant for the production of penicillin without hr r 
getting a competent systematic mycologist to con- 
firm the identity of the fungus which is to prodin 
the drug. There are over MX) species of Penicillin' 
which resemble each other closely and it is oui- 
the trained systematic who can coniirm that tli. 
species to be used, is /\ notation Westling, and iv-: 
some eloselv allied species which does not produ* . 
penicillin Perhaps it is because money is involve 
that. such factories maintain mycologists on the stun 
Hut surely the value of a biologist’s scientific repu 
tat ion is above the price of pearls to himself and K 
would be well advised to work in close co-operation 
with a svsternatist trained in the taxonomv of tN 
group he is working upon. “ » 

There does not seem to be in India that clo^ 
liaison between biologists and systemalist.s which : 
considered essential in America and Europe, i * 
ensure that the lesults of research are presented i > 
tile scientific world in ptopei form. The lyiittei ■'* 
cortect nomenclaluie h:e- ahead v been touched up«* : 
but, m older to emphasize the point, must be c«>i 
sideted iur tlier. 

The Flora ot British India , magnificent clloi' 
though it is, should not be considered the be-all am 1 
end-all of plant names in India. It must be remem- 
bered that at the end of the last century a very wide 
view was taken of the limits of the species and ever 
of genera. Research in cytology, anatomy am 
taxonomy have tended to narrow the limits <>• 
species so that, to-day, plants which had been merged 
in other species have been revived and given then 
full status, be it that of species or genus. ‘All the 
research has been published in the scientific journal" 
of many lands, for research on Indian plants is 
no means confined to India. The names are abstract* 
ed mid published in the well known Index Kewensis 
Despite this, however, one continually finds published 
work which still persists in using out-of-date or even 
incorrect names. There are hundreds of plant name^ 
in the Flora of British India which are the result ot 
misidentification. If an Indian biologist insists ot) 


* This spelling is to be adopted being published earlier 
(Sp. r. 4 , 1078, 1806) although Roxburgh in 1819 (Cor. Pi. 
t9) and DeCandotle in 1825 (Prod. 2, 458) used the epithet 
“miMlrtf". 
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•j.i Mtch names his research is valueless or of very 
1 interest only. 

Indeed, Hooker and his collaborators were well 
-w :c that the Flat a of British India was to be con- 
,1 ctl only as the sweeping together of ail enormous 
m - of material into a convenient form, suitable for 
it ;wve study at a later date. Kver since the Flora 
Lntish India appeared, Indian plants have been 
udied not perhaps with the intensity that the flora 
but, at least, as intensively as the funds pro- 
A have permitted. The results of these studies 
s- tn be found in the pages of a large number of 
-w^utilic journals and books. It is the business of 
, v taxonomist to keep himself up-to-date in the 
,:atiuc so that he can answer the questions of his 
’ logical colleagues. It is equally obvious that 
•logist* should consult the systematise but does 
• In so? We doubt it. 

In recent reports on agricultural statistics from 
h.oinn Provinces, in which scientific names ol*lhe 
^ ■']> and other economic plants appear, we fmd the 
’'•'wing generic names : - Hardcmuw , Rcccnics, 

< 'Imfni and Hyristica. We doubt whether any of 
botanical colleagues, except the expert eryssword 
4 /lcts, would recognize Hordrum, Ricinus, Nico- 
»• 1 and Myiishca without some scratching of heads, 

: > ' 5 " instance is nothing in itself, but is apt to cause 
1 -m. uncut and a bad impression abroad. In all 
’ -’tii ihe world wants gaiety and amusement but this 


can be better provided in other ways than by the 
I>crpctiation of scientific howlers. If these scientific 
names arc of so little account that errors like the 
above escaped scrutiny, it is better to drop thou} 
altogether. A systematise if consulted, would have 
detected these errors and a do/.cn others in these 
reports at a glance. 

One final word to those who control the purse- 
strings of biological research in India. Do not starve 
vour biological institutes of trained systematic* and 
above all do not deprive them, gifted though they 
may be, of the all-essential libraiy of world periodi- 
cals and a first class herbarium. The amount of 
biological icsearch which remains to be done in India 
staggers the imagination. India has the potentia- 
lities oi making a great contribution to universal 
biological knowledge, but she will not make it, jf 
the systematist is regarded merely as an unnecessary 
appendage and not as an essential part of the 
machine. 
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PRODUCTION OF SULPHA DRUGS FOR 
BACILLARY DYSENTERY IN INDIA 


v. p. msr 

THfc VhMiA(, IMMUNITY khSKAMCU INSTJTIlTK, CU.CITTA 


Introduction 

f j’IIK treatment of bacillary dysentery with Sulpho- 
namidc drugs is now well established. The 
' ugs which have been commonly used are Sulfa- 
- • oiidine, Sulfatliiazole, Sulfadiazine, Sulfabenzide, 
■ v \adine (Succinyl Sulfatliiazole) and phthalidine 
; # ithalyl sulfatliiazole). A fair amount of literature 
available on the comparative merits and demerits 
’’ each of these drugs in various types of bacillary 
" vutery caused by organisms such as Shiga, Flexner, 
one, Schmitz, Boyd, and New Castle strains. 
Judging from the more frequent incidence (about 
r '%) of Flexner infections in India, it would apjiear 
: it Sulfadiazine should be considered ’the drug of 
-oice, as this has a high therapeutic rating against 


bacilli of the Flexner group, both in acute infections 
as well as in ‘Carrier cases’, comparatively low 
toxicity, better tolerance ami less chance of forming 
insoluble acetyl derivatives in the urinary tubules. 
Sulfabenzide (Sulfanilyl bcuzamidc) is another drug 
which is almost next in value, as this also has a low 
toxicity (Bose, cl al, hid. Med. Gaz., 80, 385, 1945) 
and is a well-tolerated (Bose dr Ghosh, Ind. Med. 
Gaz., 32, 61, 1944) drug, with particularly marked 
effectiveness against Sonne type bacillary dysentery 
organisms, reported to be responsible for about 14% 
of all dysenteric infections in India (Deishmann & 
Kelsall, Lancet, 1944, ii, 231). During epidemics of 
bacillary dysentery which are not uncommon in 
India, a combination of these two sulpha drugs in 
suitable dosage proportions would appear to be in- 
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dicated, as this would take care of both Ftexncr and 
Sonne type infectious, thus accounting for nearly 70 
per cent of the bacillary d>scnury patienU and con- 
ystlcsient carriers On a recent statistical compu- 
tation, 2 5 million people are stated to be affected by 
bacillary dyscnlcrv alone in India. On thi-> basis, 
the target of pmdu* lion uf Sulpha drug* of this class 
would come to thousands of pound*, tin* rei.ttiw pro- 
portion between Sulphadia/iiie and Sulphabetizide 
being about 4 : 1 

Pkoim.vtimn ny SruuiA Dan.* 

Considering that more than 2 5 imllions of 
people suffer from baedlarv dysentery and that 15 
to IS Kitis (30-36 tabUt**) ot Milfadia/.me and/or 
sutfabcu/ide would be -aifimi'iit for tlu clinical tieat- 
ment of each i a .e, the uutituuun requirement of 
sulpha drug for this di ea^* atom* would exceed 
1 ,00.000 pounds per vc.it It the proportion of the 
two dr uks be accepted ui the ratio of 4 to 1, the re- 
quirements for siilfmh»t/.me would In- mn Hit, (N)0 
pounds Of course, sultadia/iue is also requited for 
the treatment of other corral infections and its target 
of production mav exceed 2 lakh pounds m all (cf., 
the Repot! of Fine Chemical and Pharmaceutical 
Panel, (lover nmeiit of India), ruder these circum- 
stances sulfaluu/ade may be prepared up to a limit 
of 20,000 lbs. 


StJPCAtM \Z1NK 

There is no legal difficulty m producing sulpha- 
uilutuidc but the other sulpha ih lifts ate mostly 
covered by patents. The sultadia/.nies (sulpliauilyl 
pyrimidine derivatives) tuny be easily produced from 
sulphaguanidine by i dieting with I, 3-diaeatbonyl 
compounds 

/ NU 

NIIj.C*lI,S()jNII V' 

Nnh 9 

>NII 1 .0.H 4 SO i .N!l C CH 

I I , 

N -C.R 

hut tlu* procvNs has been {mteuted by the Society of 
Chcmicl Imlnstrv in Basic (Ind. Pat., No>. 20273 
and 29403b Tito HafTkinc Institute has taken 
certain patents ott Sulphapvrimidiuo derivatives* <\g., 
Ind. Pat. Nos. 27009 and 28971 . But these are not 
complete and the latter is further dependent on 
sulphaguanidine which is covered by a patent (Ind. 
Pat., 28363) hv American Cyanamtde Company 
(<•/. also Ittd. Pat. 29858). Messrs Imperial Chcfnical 
Industries have taken two patents on the preparation 


<>C.K 

I 

CH, 

I 

oc.k' 

N C.R 

II II 


of sulphaguanidine (Ind. Pat., Nos. 29526 and 29613 
The latter process involves the interaction of i>:>. 
thiourea with s<xlium salt of sulphanilamide n 
presence of phenol to give rise directly to sulphanily! 
guanidine. 


NH,.C J 1 < S( ), NI I . N a r RS.C 


/H 

" Phenol 


^NII, 


NH,.C,H 4 SO a NH-C 




N1I 


\vil 


A similar reaction conducted by Das Gupta ami 
Gupta (Jour. I nil. Cluin. Soc 22, 333, 1046) between 
the sodium Milt of sulphanilamide with ethyl sulplm 
cyanide affunhd sulplianih l-eyanamidc : 

N f II 2 .k\H l S< bN II Xa • CJI,S.CN * 

X I L X\ ; H 4 S ( b X H . C X 

The latter wlnn heated with dry ammonium nitrat* 
in presence of phenol also yields sulphaguanidiiu 
accord i lift to the equation (cf. Ind. Fat. 317 54 ) : 


NII-.CtH^n^NU.CX- 


nii 4 no 3 


XIL.C,H t Sn, XH~C 


\ 

\ 


Nil 


Nil 


From the above it may be noticed that tin 
difficulty may not arise for the production of sulpha 
ftuauidiue, but the preparation of sulfadiazine woul ’ 
be handicapped due to the existence of the patent 
owned by the Society of Chemical Industry in Bask, 
as already referred to. In the larger eeonomu 
interests ot the country, certain improvements oi 
Sections 22 and 23 of the Indian Patents and Design-' 
Act seem to be necessary. The Section 22 (coin 
pulsory licenses and revocation) provides that a 
patent may be revoked if the patentee fail to grant 
licenses on reasonable terms, or, if any trade *>< 
industry of the country is unfairly prejudiced by the 
conditions attached by the patentee. The Section 23 
(revocation of patents worked outside British India) 
provides a revocation of any patent if the patented 
article or process is manufactured or carried ou 
exclusively or mainly outside British India. Tlu 
country is now in a position to produce these synthetic 
chemicals. Of course at the initial stafte certain raw 
materials and appliances are to be imported. The 
nature of reactions involved in such synthetic chemi- 
cal preparation is known to the technicians of tlu 
existing: industries, and once a production is started, 
it may be easily expected that with the gain in know- 
ledge in large scale technique for synthetic chemical 
production, the industry would be in a position to 
meet the requirements of the country. 
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The starting material (or sulfaguanidine may be 
(her sulphanilamide or even acetanilide itself. But 
>r synthesising the guanidine derivative from 
< etanilide we will have to produce chlorosulphonic 
.. id and guanidine in sufficient quantity within the 
• tiuitry. To start with the production of sulpha 
Mugs, we need not wait for all these raw materials 
* ► be manufactured in India. For the present it 
«»uld be better to prepare sulfaguanidine from 
mported sulphanilamide. The sulfaguanidine may 
i»e subsequently converted to sulfadiazine by the 
process already indicated. While the proihiction 
trom mi|>orted materials continues, attempts should 
b»- made to undertake the production of various raw 
Materials with a view to making the country self- 
Mifficiont in future. 

In this connection it may be stressed here that 
the use of synthetic drugs in modern medical practice 
•• increasing from day to day. It is essential that 
'u manufacture of all these is taken in hand 
s ;mncdiatcly from chemicals available in India and 
irmn materials that are to be imported in bulk foi 
■iie present. Even under such conditions, the 
'.inotb products can be synthesised in India at prices 
*mit h cheaper than the prevailing market prices. 
s «>me help from the Government in the form* of sub- 
’dies, however, would be necessary at the beginning. 


Sn.PH AN II,VM«KNZ MV! I PI- 


• As has been mentioned above, the target of pro- 
duction of this sulpha drug may be about 20,000 
pounds if sulfadiazine be simultaneously produced. 

Mherwise this alone may also be safely used in all 
iwnlery infections. Its non-toxicity would further 
promote its use in the treatment of infants and in 
.•atients very sensitive to any sulpha drug therapy. 
1 <>r its production benzoyl chloride, sulphanilamide 
■«nd acetic anhydride are the chemicals that are to be 
imported for the present from abroad. The method 
'»• its preparation is known (Basil and Sikdar, Jour. 

Cltctn . Soc., 22, 344, 1946) and it involves the 
following reactions: 


• Acetic 

N‘H a .C\H 4 SO,NH, > 

Anhydride 


Ph.COCl 


Me.CO.NH.C*H 4 SO,NH, > 

* h- CO. NTH . C ft H t SO*N H .CO . Ph 
H 2 0 

► NH,.C.H 4 SO a NH.CO.Ph. 


This compound under the trade name '‘Sulfabcnzide 1 * 
is already being produced and marketed by Bengal 
Immunity in the form of tablets of 0 5 gm. each. The 
general characteristics and pharmacoepial standards 
of the product have been recently recorded (c/., Basu 
and Sikdar, Pharm . Jour,, 159, 48, 1947), 

In any large scale production of sulpha drugs 
certain special type ot appliances would be necessary 
and these will have to be imported from abroad, 
open glass-lined vat, glass-lined kettle with stirrer, 
jacketted kettle, stainless-steel filter press, centri- 
fugal filters until stainless-steel buckets and certain 
other appliances would be necessary in particular. 
It would also be proper at this stage tn contact some 
manufacturers of the raw materials, as well ns, of 
the above appliances and with that end in view some 
chemists and chemical engined s from this country 
may be deputed to see the large scale synthetic 
operations in some manufacturing organisations of 
England and IbS.A. This visit would simultaneously 
help in tlie development of other fine chemical 
industries. 


Conclusion 

It appears that for the mass treatment of bacil- 
lary dysentery in India, sitlphadiazine and sulphanilyl 
benzamide would be the drugs of choice. The targets 
of production would exceed 80,000 lbs. for the former 
and 20,000 lbs. for the latter and these would be 
sufficient only for 2*5 millions of patients suffering 
from bacillary dysentery per annum. 

The difficulty of production of sulphadinzinc may 
be avoided by importing sulphanilamide ;lnd convert- 
ing the same to the dia/.ine through sulpluiguanidine. 
The production of the latter would not be difficult 
from any angle but for converting the same to sulpha- 
dia/.ine, Section 23 of the Indian Patents and Designs 
Act might need some mollifications. Sulphanilyl 
hen/.amide is already being produced. Its large scale 
production, however, would need certain imported 
raw materials from abroad at present. 

Government should help the manufacture of 
drugs and pharmaceutical chemicals by offering 
certain subsidies to Indian manufacturers in ways 
that can be decided by a Special Board appointed for 
that purpose. 


s 
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UTILIZATION OF POWDERED MICA WASTE 

S. K. MUKIIERJHE. 

MA.vi\cjivsms [..stircu or ucn^ot.f<;v, v. s, a. 


iNTKom-'CTION 

I f I C A is ;m essential commodity in the construc- 
1 1 tion of almost all types of electrical machinery. 
The total tonnage used is small compared to any 
other important mineral or chemical, hut it is one of 
the 23 commodities on the list of ‘‘strategic” mate- 
rials approved hy the At my and Navy munitions 
board. Its services extend from the generation of the 
current, through hundreds of diversified activities - 
from sending a radio message to toasting a piece of 
bread. 

There is plenty »>f poorly crystallised or finely 
divided mica throughout the world -materials that 
art: useless for these electrical pm poses most of 
which is called scrap or waste- mica. Mica that 
answers the specifications of electrical needs occurs 
only in limited quantities ami in relatively few places 
of the world, India being the chief source* which 
supplies more than 80 per cent of the world’s needs, 
the rest being supplied hy Madagascar, United Slates, 
Canada, Russia, Brazil, and also very little from few 
other countries. Sheet mica wliieh only is important 
to the electrical trade imtsi he cleaned and dressed 
from the associated impurities before it can he effec- 
tively utilised. This is entirely a manual operation 
and requires skilled cheap labour a factor which has 
again given India an advantageous position in the 
industry, in addition to her vast natural deposits. 

In the manufacture of mica parts from sheet 
mica, there is necessarily a large loss of material. 
Also, ns much as 85 per cent of the block mica ns 
mined is lost as waste in the process of rifting it 
into sheets and sutaequont trimming the sheet. In 
the process of making finished parts from the sheets, 
a further loss of 45 to 60 per cent is incurred as 
wastes from the punching machines and a* defective 
pieces, Thus, a large quantity is produced as a neces- 
sary by-product. Such production takes place in all 
crude mica producing countries, but only in the 
United States is such scrap mica utilised in important 
quantities ; in other countries, it is thrown over the 
dump t excepting when circumstances permit it for 
export, particularly to the United States. 

Sourcks or Wastr Mica 

There are several important sources of waste 
mica, chief amongst which are the following : 

I. Clay Deposits . — When granites or- feld- 
spars are decomposed and hydrated and thereby 


become clay — a process of nature that takes ages : , 

accomplish the accompanied mica resists decor.. 

position and remains in the resultant clay, fr«». 
which it can he recovered — and the clay is ma»k 
purer and the cost of such purification is more th.m 
compensated bv the value of the mica recovered. 

II. Mira .SV/nW.-- These occur in nature in main 
stages of purity, the chief impurity being clas 
Those of a very high mica content are used. TIk 
mica is somewhat loosely knit together, and tin 
schists always contain foreign matter to necessitau 
concentration after crushing. The mica content is 
about 33 to 92 per cent. 

III. Mining from Scraps and Recovery jtont 
Dumps. There are several prolific mica deposits that 
yield practically no shed mica and tli.il arc operaUd 
(or scrap only, ground mica being the final finishu! 
product of the mills to which the scrap is shipped. 

IV*. Reclaimed or Clay Rank Mica . — Then* nVi - 
UMiallv suflicientlv fine before grinding, and the inn.t 
content is about 90 to 92 per cent. 

V. Factory Scrap. - The waste product of tin 
sheet mica punching and manufacturing plant' 
which amounts to about 50 pci cent of the weight 
of the original sheet is a very important source fur 
the wet giindetn of high quality mica. This for tin 
most part being purer mica is thus treated, and 
commands an excellent price. 


Mica C. k i n niNrt ( )i>ur at k >n s 

The case with which thin layers of a mica 
crystal flake ofT and separate from each other, 
together with the fact that they are both relatmK 
soft and tough, makes the grinding of mica a inoo 
difficult process than the usual grinding •operation ^ 
and specially designed equipments and processes had 
to be developed. United States is possibly the on! 
country in the world where these operations ha" 
been brought to a high degree of perfection and 
possibly she supplies the entire world demand <■» 
ground mica. Only highly industrialised count!?* - 
of Europe and Japan used to import ground miv 
from United States, others being finished goods. 

Grinding is by either the dry or the wet proce- 
Dry grinding is accomplished in many types of mil! 
the chief amongst which is the hammer mill. Tw 
stage grinding is usually employed, and the produf 
is usually separated into grades of different degro 
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. fineness by screens of different mesh. Pure mica 
, atent il» the finished product is about 92 to 97 
: r cent. 

Wet grinding is done by wooden rolls. The 
■ .iter content of the charge must be watched very 
irefully. If too much water is used, proper grind- 

is precluded, and if too little is used the mica 
. -.11 burn and lose its sheen. After grinding, it is 
. .lowed to settle in a series of tanks, and the suspen- 
i,.n of finest particle is dried either directly or after 
. iicr-pressiug. The mica is then bolted through ICO 
; . 3(X) mesh cloths according to specifications. In 
.ill of the operations, care must be taken to keep it 
I lean and free from iron stain. The final mica con- 
’,i at is about 93 per cent. 


Usks and Applications of Ground Mica 

The wet ground differs from the dry ground* in 
that it retains its sheen and lustre. The most ex- 
pensive use for this is in wall paper where the silvery 
-in-on effects arc produced by wet ground mica used 
::i the printing. About 50 per cent of the wet ground 
niieit are used for this purpose. Mica scrap ground 
<lry is less expensive product than the wet ground 
material, and is largely employed for the manufac- 
ture of tooting paper extensively used in this country. 

In addition to rooting and wall paper lnanu- 
taeture, paint and rubber industry arc its principal 
o.uMimcis. Other uses are in ceramics, as a boiler 
itid steam pipe lagging and mica mats for boiler 
coverings, its sound producing and detecting capa- 
bility has been utilised in making diaphragm for 
acoustics purposes which goes into various sound 
producing and detecting devices. Mica spectacles 
have been used in Germany to protect the worker’s 
eves from chips and splinters, and mica goggles to 
lucid the eye against glare and intensive heat of 
the oxy-acetylenc flame. 

Mixing ground mica (325 mesli) with aluminum 
-ronze pjnvdcr to save aluminum has produced a 
i aint having superior resistance to salt air and chemi- 
al fumes. Micronised mica which is being exelu- 
■ vely produced by one North Carolina Company 
' iclds a product marketed as 100 per cent passing 
' irough the equivalent of 3000 mesh and used as an 
1 lender or filler in paints and plastics. Biotite- 
nothcr group of mica minerals — similarly ground is 
f ed in lubricating greases, leather finishes and other 
nodal applications. 

Sericite mica or secondary white mica formed by 
he alteration of the feldspars during weathering and 
ubsequent decomposition is extremely fine grained, 
-t can be ground much more easily and requires only 
ght disintegration and washing to yield a 325 mesh 


pfoduct. This is used mainly for casein paint. 
Although selling for less than half the price, it is 
claimed to be better than ordinary waterground mica 
in varnishes and certain other protective coatings* 
because it lacks sheen yet retains the fish scale forms, 
which is one of the superior property of wet ground 
compared to dry ground mica. 

Attempts have been made to utilise inferior 
quality ground mica in fertilisers as a source of 
potash. Potash lias been extracted from mica by 
such drastic treatments as fusion with ammonium 
chloride and subsequent leaching with hot water or 
by the extraction with moderately concentrated HC1. 
Since the potash in mica is not readily exchangeable 
with other ions due to its stable position in an unit 
parcel, the prospect of readily getting available 
potash for the growth of the plants in the soil does 
not seem to be very rosy. However, potash will 
slowly pass into the soil and become available to the 
plants if the mica is extremely fine grounded so as 
to increase the amount of cleavage surface. 


Threat to Indian Mica Industry 

India’s position with regard to the mica industry 
has been unique. Already, synthetic mica has come 
into the picture. Two different products have been 
artificially prepared which have all the properties of 
mica. Germany develoj>cd a synthetic mica from 
simple inorganic compounds which they were using 
during the war. The process, however, does not 
stem to be economical and could only be justified as 
an emergency measure. Another synthetic mica has 
been developed by Prof. Hauser of Massachusetts 
Institute of Technology by a comparatively simple 
method of exchanging the base in the lattice struc- 
ture of bentonite clay films with electrolytes having 
a cation like potassium. These films approach mica 
in their electrical properties, and were extensively 
used during the war in the construction of various 
electrical equipments. Attempts are also being made 
to develop equipments for splitting block mica into 
sheets mechanically, though limited success has so 
far been achieved. With all these progress in the 
industrialised nations, India might be thrown out 
of the picture if right now she docs not take vigorous 
steps in re-organising her industry on a sounjji basis. 

4 

A plea for a Ground Mica Industry in India 

Numerous uses of ground mica have been briefly 
stated and many more will doubtless be found with 
progress in applied research. The product is in great 
demand, but it is a pity that India with all her 
advantages as to natural resources lias so far failed to 
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set up a mica KrimlitiK industry of her own. Instead 
mil a waste t~> l>ciiij< ‘.hipped to V. S. only for such 
a simple unit operation as grinding by mechanical 
'means. The most lo^ual location for such an in- 
dustry should be iu India and not in I’. S. and she 
.hoitld export fiuiditd ground mica rather than waste 
• era; i With industriali'-ation in India, there will also 
be a fiu;p* demand lor ground ruiea for it-- ihversificd 


uses. Agronomists are of opinion that under suitabk 
conditions, ground mica can be successfully used as 
a source of jwtash for plant bxKls, and India’s need- 
for such manures are well known. A mica grindin, 
industry should be set up immediately so that, 1 :. 
future, India can maintain a favourable export trad., 
with otlter countries and barter critical materials l<.< 
her essential need*-. 


HYDROLOGY OF THE DAMODAR VALLEY 

N. K, BOSK 

iHfckctok, ut\ku kksrakch issrm ik, i;i s» u 


4 MlT/lTI'DRl't >SK development of the Damodar 
^ Valley lias been decided upon by the Govern- 
men! of India in collaboration with the (Governments 
of Bengal ami Bihai This scheme of development 
has been mainly based on the Preliminary Memo- 
randum submitted by the Central Technical Power 
Hoard of the ( Government of India in 11*45. The raw 
data drawn upon by the framers of this Memorandum 
were derived mostly irom the gauge readings initiat- 
etl by Addam*. Williams in 191 A and the few dis- 
charge tiguiis of the maximum known floods also 
calculated bv him The tnemoramluin liad also made 
use of the mote exact hydrological observation of 
the river system started bv the River Research 
Institute, Bengal, ttt 1944. These observations are 
still being eontinued and this note has been written 
to describe wluit exaetlv is being done in connection 
with these observations. 

These observations were started in Julv, 1944 for 
implementing one of the recommendations of the 
Damodar Flood (inquiry Committee set up by the 
Government of Bengal in 1043 after the disastrous 
breach and flood of the Damodar liver in July of the 
same year. Tlucc silt laboratories, eight observation 
sites and four gauging sites were opened on the river 
Damodar and its tributaries during 1944-45 (See 
Fig. ): A number of rainfall and runoff stations have 
also been opened at some of those sites. The staff 
employed on this work consists of A Research 
Assistants, A Overseers, 1 Runoff Supervisor, 8 Silt 
Surveyors, 3 Senior Runoff Observers, 1 1 Gauge 
Readers and a number of menials* The whole work 
is under the control of an Assistant Engineer of the 
Institute and the raw data obtained are examined in 
the Statistical Section of the Institute. 


The following observations are being carried om 
at these sites : — - 

GU’CJM, SlTK.s 

These have been located at the four proposed 
dam sites , Tilaiva, Maitlum, Avre and Sonalapur fm 
noting rivei gauges only. The river stretches hen 
are very wide and due to the toireiitial nature of Ui£m 
streams it IS not possible to take discharge observa 
tioiis by boats at these sites. (Gauges are, therefore, 
taken at these places ami by correlating these gauge 
readings with the gauge readings taken at some still 
able sites in close vicinity where discharges can ab«» 
be measured, the discharges at the dam sites are beine 
obtained. By this method it has been possible m 
obtain the “Rating Curves" for the dam sites. 

< >kskrvation Sites 

These observation sites have been located at suit- 
able stretches of the river Damodar and its ‘tributaries 
where railway or road bridges are available. The-v 
bridges have been utilised for equipping the sites 
with arrangement* for obtaining the following in- 
formation : — 

(a) Gauge Reading . — The bridge piers have been 
utilised for this purpose. Temporary gauges hav*. 
also been put up to know' the slope of the watei 
surface in the stretch and thereby to calculate vel 
cities by any of the recognised methods (Kutter^ 
Manning or Lacey). These serve as a check to the 
velocity observation actually carried out by float* 
The gauges are read all throughout the year and at 
frequent intervals during the day. 
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(b) Cross sections of the river are taken as fre- 
.tiently as possible. During floods it is not always 
visible to take them. They are sometimes carried 
.ut from over the bridge by sounding. 

(c) Velocity observation. —These are done by 
dropping floats. Due to the rocky nature of the bed 
on! very rapid flow it is not possible to use current 
meters. The floats are dropped from over the bridge 
md timed over a stretch of 1000 ft. or so. Velocities 
■re taken twice a day usually but more frequently 
during floods. 


981 

of the valley. They arc provided with rain gauges 
and runoff trays. Rainfall is generally recorded 
once a day but during a cloud burst they are 
observed more frequently. Runoff and soil erosion 
from different trays are recorded once a day normally 
but at the end of every cloud burst also. It may be 
mentioned here that in the Damodar Valley a cloud 
burst generally lasts for d to 5 days and they are 
followed by almost dry days even during the rainy 
season. Cloud bursts of moderate intensity are not 
infrequent even during the cold months. 



Thf, l ‘pith Immooax Vau.ky with I mm Sites, Research Laboratories, 
Observation ani» Oaiv.r Stations 


(d) Silt sampling . — Water samples are collected 
by a special type of loaded bucket from over the 
bridges. They are collected usually twice a day and 
more frequently during floods. Total solids, per- 
centage" of particles coarser than 6 mm., total salt 
and pH values are determined. 

Sii.t Laboratories 

These are situated at three of the observation 
*ites. They are equipped for analysis of silt inten- 
sity, proportion of coarse sand, determination of pH 
and total salt. Bed sand samples are analysed in the 
Central Laboratory at Calcutta. 

Rainfall Runoff Observation 
There are three stations for these observations 
located in the valley. They have be‘en selected with 
a view to represent the different surface conditions 


Analysis 

These raw data ate collated and analysed in the 
Statistical Section of the Institute, flange Curves, 
Hydrographs and Rating Curves are worked up for 
all the twelve sites. Total volume of flood water 
during a complete flood season and volume of flood 
flow for each cloud burst are calculated. The volume 
of silt and sand carried by the river at different points, 
during the whole year and during each flood are 
worked up. Runoff ratios are obtained for the whole 
Hood season, for each flood and for different stages 
of the same flood. "l T nit Hydrographs” have also 
been derived for the catchment areas controlled by 
the sites. * 

Rainfall, Runoff and Soil Erosion from the sepa- 
rate trays at the different sites are analysed for 
different parts of the year, different cloud bursts and 
for different stages of the same cloud burst. Runoff 
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ratios are worked out and compared with the values 
obtained from discharge observations. They compare 
very closely. Sod etusiou for different parts of the 
season and for different streams yield very interest- 
ing remits. Comparison of seal erosion and runoff 
with reference to the nature of the surface soil afford 
some illuminating study. 

Future Programme 

These observations have been continued for the 
last four years. There had been no extra-ordinary 
heavy flood during these years. The maximum re- 
corded at Rhoudia was .5,500,000 cu/see in 1946. 

This is a medium flood for the Damodar. 
Methods of these observations are being improved 
every year. It is proposed to introduce a new type 
of silt sampling at all these sites next year. It may 
be mentioned that these are lull streams and in conse- 
quence torrential. The ordinary methods of bottle 
sampling are not applicable hete. Special type of 
loaded bucket samplers had to be devised for these 
sites. The present method allows considerable im- 
provement some of which are expected to be taken 
up next year. 

Vast improvements are contemplated in runoff 
experiments. It is proposed to enlarge the size of 
the Pays and take the catchment of small streams 
as one unit. Three nidi units have already been 
selected. Special me.isuting devices will be set up 
at these streams. 

It is proposed to take up more detail observa- 
tions of the meteorological factors covering the valley 
in collaboration with the Central Waterways, Irriga- 
tion and Navigation Commission. This will he taken 
up under the scheme of working out the 'Water 
balance of the Damodar Valley’. This will be the 
tirst valley in India that will receive such compre- 
hensive treatment. India Meteorological Department 
will also co-operate in this scheme. The scheme 
briefly is as follows. 

The investigation will he sub-divided under the 
following subheads : 

(<«) Rain tail and Evaporation.- -Thi^ work is to 
be carried out under the aegis of the Meteorological 
Department for which the Director General, Meteo- 
rological Department has already given his estimates. 

(b) Runoff and Erosion Experiment. -These ex- 
periments ate being carried out by the River Research 
Institute, Bengal. It is proposed to extend these 
investigations to a bigger scale. T f p till now* they 
are living car i ied out in small trays. It is expected 
that some hill streams with catchment areas approxi- 
mating '2 to 5 sq. miles will be taken up in this 
connection. Details of those experiments are being 
worked out. 


(c) Subsoil Flow and Regeneration . — River Re- 
search Institute, Bengal, proposes to take up tin . 
work in the near future. It has drawn up a pro- 
gramme of work for this item. 

(d) Discharge and other hydraulic observation s. 
— These are being carried out by the River Research 
Institute, Bengal. There are, at present, 12 gauging 
stations all over the valley with 2 additional statiom 
in the plain. 

(c) 1 Eater requirement* of Crops and [’eg elation 
— It lias been proposed that the Director, Pusa 
institute, Delhi, tie requested to take up this work 
in collaboration with the Central Waterways, Irriga- 
tion and Navigation Commission. Some held experi- 
ment:-, will be taken up m this connection. 

Awmcation « >»•• mi; information .so coi.u-.ctui> 

One may naturally ask why are such intensive 
investigations ol the hydrology of a river valles 
necessary. For the imiltipui pose development ot a 
valley it is absolutely essential to know its hydro- 
logical possibilities. The planning ami design experts 
must know the maximum probable discharge volume 
that the river can bring, the seasonal distribution of 
these discharges, the maximum runoff lrom different 
catchments. These arc all necessary to design the 
spillway capacity of the dams. A knowledge of the 
volume and nature of silt and sand brought down bt 
the river and its different tributaries, their distribu- 
tion during the different pails of the year is essential 
betorv the ‘dead storage’ required lor the dams i»a> 
be hxed. It has been found in many ot the American 
dams that by taking advantage of the presence of 
'Density Current' in some ot the streams it has been 
possible to eject considerable volume of harmful silt 
from the reservoir and thereby extend its useful life 
considerably. It is also known that all the tributaries 
of the liver do not bring in the same quantity and 
quality of silt and sand. Advantage is taken of this 
fact to draw out the maximum volume of harmful 
sill from the teservoir with the minimum wastage of 
useful water. It is also well known that the nature 
and extent of vegetation cover on soils affect verv 
materially the volume and rate of runoff. The obser- 
vations carried out so far in the Damodar Valley 
have given reliable indication on these points. The 
effect of different vegetation covers has been investi- 
gated and their usefulness completely demonstrated. 

It is expected that the investigation so far carried 
out in tile Damodar Valley will give useful informa- 
tion to the Planning and Design Experts and help 
them to draw up a reliable and comprehensive Multi- 
purjiose Development Scheme for the Valley. 
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SIR ROBERT ROBINSON 

NOBEL, LAUREATE IN CHEMISTRY, 1947 


<IR ROBERT ROBINSON, Professor of Chemistry, 
K University of Oxford has been awarded the Nobel 
Prize in Chemistry in 1947 for his researches in 
' Tganic Chemistry. He is on.e of the foremost organic 
. hemists in Great Britain today and is the second 
British organic chemist to win the Nobel Prize, the 
iirst being Prof. W. N. Haworth. As a recognition 
if his outstanding works in various fields of Organic 
Chemistry Sir Robert has been the recipient of 
Copley Medal of the Royal Society in 1942, Franklin 
Medal in 1946 and Paraeelcsus Medal of Swiss Chemi- 
cal Society. He was the President of the Chemical 
Society of London (19.0-41) and became the President 
>»t the Royal Society in November, 1945 and is after 
Sir William Crookes, the second past-president of the 
Chemical Society to assume the most important office 
m British Science. 





Sir Robert Robinson 

* Sir Robert had his early training under late Prof. 
W. H. Perkin, at whose instance he devoted 
himself to the study of the chemistry of the alkaloids 
and other natural products. In 1917 he put forward 
theories regarding the formation of the alkaloid 
skeletons in nature by using comparatively simple re- 
actions and his brilliant synthesis of Tropinone in 
confirmation of his views, earned him a great dis- 


tinction as au organic chemist. He has carried out 
extensive investigations in elucidating the structures 
of various alkaloids, particular mention should be 
made of his work on morphine, strychnine and 
brucine. The formula of morphine as suggested by 
him is now universally accepted. Even now he is 
continuing his investigations on the chemistry of the 
alkaloids brucine and strychnine, for which he has 
suggested constitutional formulae. 

Ilis contributions in the field of natural colouring 
matters are equally brilliant. In paying tribute to 
Richard Willstatter Sir Robert wrote ‘With the simul- 
taneous growth of precise information about chloro- 
phyll, ^the carotenoids, the polysaccharides and the 
terpeues, one may say that all the more obvious 
challenges of vegetative Nature to the organic 
chemist have been taken up and taken up success- 
fully. The chemist of the future will be able to allow 
his eye to range over the flaunting pageantry of the 
summer garden with quite such a degree of com- 
placent satisfaction ns can the discoverer of magne- 
sium in chlorophyll and the explorer of the territory 
of the anthocyanins’. Tributes in more glowing 
terms may also be paid to Sir Robert hitnself for his 
extraordinary and monumental work in elucidating 
the structures of and the synthesis of the red and 
blue colouring matters of the numerous flowers and 
blossoms (known as anthocyanins) and the colouring 
matters known as flavones and flavouols present hi 
the plants. The synthetical methods developed by 
him have led to the synthesis of the natural colour- 
ing matters of the flowers e.g., cyauin, the colouring 
matter of the corn flower, pelargonin, the colouring 
matter of the scarlet pelargonium and a host of other 
colours of the blossoms. 

Since 1934 he has been carrying on researches on 
the synthesis of sterols, bile acids and hormones. 
He has published a large number of papers describ- 
ing methods to build up the complex jiolyeyclic fused 
ring systems present in the above class of compounds. 
In this field he has developed a number of ingeneous 
methods of considerable potentiality. The synthesis 
of compounds of this class has been engaging the 
attention of the chemists and it must be said that but 
for Jhe pioneering work of Sir Robert, the little 
success that has been achieved would not have been 
possible. The synthesis of the synthetic oestrogen 
stilbosterol may be mentioned. The results of his 
investigations on the chemistry of Pthioic acid, the 
fatty acid isolated from Tuberculosis bacilli, are also 
interesting. 
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Besides thvafc contributions m the* synthesis of 
natural product*. Sir Robert has done notable work 
in theoretical organic chemistry, particularly m the 
explanation of oik aim reactions in the light of the 
electronic theory. 

Sir Robert is recognized a> a leading organic 
i hcinrnt and it must be slid to Ihn credit that he has 


tackled most successfully the intricate problems 
covering a w ide range. His contributions towards tin 
elucidation of the structure and the development <>: 
the chemistry of the wonder drug Penicillin, an 
also considerable. 

D. C. 


Hotes anb Hews 


AL1.AHARAD UNIVERSITY 

To mark the Mxtieth anniversary of the founda- 
tion of the Allahabad University, a Special Convo* 
ration was held on December IS, 1947 at Allahabad, 
Her Kxcellenev Mr> Sarojmi Naidtt, Chancellor of 
the University piesided. Dr Kajetidra Prasad, Presi- 
dent, Indian National Cougre^ delivered the Con- 
vocation address. Addressing the graduates, 
Dr Prasad advised them to take the path of moral 
conquest adopted b\ Mahatma Gandhi. lie deplore<l 
the hist of power in the world todas and to bring 
hack man from this obvious destruction, the path 
lie^ in the revival of the ancient culture of India 
It is the path of self conquest, of service and renun- 
ciation and of compel atiou and citation 

Referring to man’s master) o\cr nature, the 
discoveries of science, the annihilation of distance, 
and the conquest of time, Di Prasad said “Science 
has divorced itself b»da> from morality. The maw 
of science docs not concern huuselt with the question 
ot whether his discoveries art being Used to good or 
evil purpose. The greatest triumph ot modern 
science, the atom bomb, will always be associated in 
the minds of man with the dying wail of thousands 
of innocent men and women whose life was suddenly 
brought to an end. 11 Continuing* he said that it is 
for this reason that sages of cmr land* emphatically 
declared that self-conquest is the supreme triumph 
of man. More than 2,000 years ago, littiperor Asoka 
renouneed all conquest except dharma vijaya (victory 
of morn* law). Mahatma Gandhi has been again 
giving this ancient message to the i>eoplo of India 
and the world. Concluding Dr Prasad emphasized 
that the need for mankind* if it is to survive, is to 
hark back to the supremacy of the moral law and 
take to the path of self-conquest. 

To mark tlv* dumtond jubilee of the University, Honoris 
(\iust* degree of doctor of science wan conferred on Pandit 
Jawalmrlal Ndirn, Sir Shtintiswarup Hlmtnagar, Sir Venkata 


Hainan, Ot H l U*»v, pjof. Meghnad Saha, Pi of Hirli.il 
Sahrii, Mr J. H I) Tau, and .Sir M. Vi wu^varaya, Tin 
degree '»f doctor <>f !.a\ was conferred on Sir Mu /a I sin.tt! 
Pandit \irainadi Jha, Mr )>. K K.nw\ Maharaja of NepiJ. 
Mr, \ i j.olak dnm Pandit, Pandit GiwmdUdlabli Pant, and 
Sir S Yat.id.n ImM .r Tin dicov of <!ih lor of lit t-rni 11 r< 
was umfrrn.l on M.mlani Mail Kalam Mi V P 

Kane, |ir K N Katju, I>i ll C l.aw , Ptof. K If. Knnnd 
Sir Trj KMuidtir Saprit and Mr Parade lt..iuda> Tamlon 

i 

• 

30TH ANNIVERSARY OF BOSE INSTITUTE 

Thk 3f)th Anniversary of the Hose Institute , 
'A Inch coincided with the 891 h birthday anniversarv 
of the Founder Acharva Jagadish Chandra Hose \v:w> 
celebrated on November do, 1947 under the prcM 
demy of His Kxcelleitey Sri C. Rajagopalachan 
Governor, West Bengal. Di J. W -Mukhcrjcc, 
Director* Indian Agricultural Research Institute, 
New Dctln, delivered the Ninth Acharva Jagadish 
Chandra Memorial Lecture on ‘Some scientific and 
practical problems of agriculture in India’.* 

Paying his tribute to the memory of those \vh<» 
fought and suffered to bring about a great and fret 
India, the Director of the Institute (Dr D. M. Bose' 
added that there were others, not workers in the 
political field, who by their lifelong activities have 
added new significance and value to the cullurc and 
civilization of this ancient land. The Founder of 
the Institute was one such creator of Modern India, 
a scientist, who believed that Science to be fruitful 
must be pursued in beautiful surroundings, and that 
scientific truth gained in significance when expressed 
in suitable, and therefore beautiful form. Formulat- 
ing his famous generalization on the similarity of 
re$iK>nse in the so called living and lion-living sub- 
stances Acharva Jagadish Chandra *was the first 
Indian scientist of note to interpret his scientific 


♦ Fntl text of I)r Mttkhrrjec's lecture will appear in 
a subsequent issue of the journal. 
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hscovcries in terms of the philosophical concepts 
•irrent in this country. 

The aim of the Institute as conceived by the 
. »under was the advancement of Science by research 
nd popularization of its results by lectures. The 
»;>t idea of starting such an institute occurred to 
.mi in 1891 when lecturing before the Royal Institu- 
. «>n, London, on his electric wave apparatus. For 
.\eiity years he was maturing plans for on institute 
iinl collecting funds, which included savings from 
iv none too large income, legacies from friends, and 
l nations from the public. By the time the Institute 
>:is started on November 30, 1917, the Fournier’s 
■•leas had deepened, and he defined its object to 
>c ’the further and fuller investigations of the 
m*ny and ever opening problems of the nascent 
-cience which includes both Life and Non-life’. 

During the last few years the Institute is devot- 
ing an increasing amount of attention to the applica- 
tion <>f science to problems of agriculture, indu,stry 
and medicine. The recent division of India has 
deprived the Indian Union of some of its principal 
-ources of cereals, cotton and jute. Further, Western 
ilcugal has been deprived of its principal agricultural 
m-iitutious situated at Tejgaon, Dacca. Plant breed- 
ing experiments including selection of suitable types, 
hybridization and evolving of new strains by means 
<’f X-ray irradiation have been undertaken in the 
Institute with cotton and jute plants ; some long 
stapled disease resistant and early maturing types of 
•>iton suitable for cultivation in Bengal have been 
produced. Similarly by X-ray irradiation unusually 
’all jute plants with large basal diameter have been 
evolved ; trials regarding their stability must be 
undertaken before they can be released for large 
cale cultivation. Breeding and manuring trials with 
different strains of rice, local and imported, have 
been going on for several years. 

The experience acquired for this type of work 
makes it feasible for the Institute to co-operate with 
die Department of Agriculture in all types of breeding 
• xperiments, seed selections, and seed multiplication 
'>{ economic plants. It is expected that the Institute 
may help in this way, the realization of the ideal 
of self sufficiency for cereals and other economic 
plants in West Bengal. Physiological investigations 
>n the nuitritional and other physiological require- 
ments of young cinchona plants and as well as the 
A’togenetics of the different sj>ccies of cinchona are 
being undertaken with a grant from the Central 
Government. 

The Institute is receiving grants from the Board 
>f Research on Atomic Energy and from the C.S.I.R. 
Gr fundamental investigations in Nuclear Physics 
*nd Cosmic Rays. Plans for long -range investiga- 
tions in these two subjects as well as schemes for 
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making the Bose Institute an All-India Centre for 
Biophysical Research, and also for development of 
the Founder's physical instruments for modern 
research purposes, have been submitted to Central 
authorities including the Ministry of Education* 
Provision of funds for the last two objects will be a 
suitable memorial to the pioneer work of the Founder 
of the Institute in short electric waves and in bio- 
physics, extending over a period of forty years. 

The Institute is at present feeling an acute 
shortage of laboratory accommodation, and any 
scheme for enlarging its activities as outlined above, 
as well as for the training of a larger number of 
research students, as contemplated by the Scientific 
Man Power Committee, will require the erection d¥ 
additional buildings. The Director expressed a hope 
that both the Government of West Bengal as well 
as the Central Government will provide adequate 
grants for this purpose which will furthei increase 
t he usefulness of the Institute. 


CHEMICAL VACCINATION OF PLANTS AGAINST 
INSECTS 

Chkmicaf, vaccination of plants against insect 
attacks lias been achieved by United Stales science 
bv adding a powerful insecticide to the soil. 

Bujlt-in protection from such pests as red spiders, 
aphids and nematodes is provided for 1,800 square 
feet of garden space by a single pound of sodium 
selenate which is readily absorbed by plant tissues. 
Unfortunately, selenium also is poisonous to man, 
so that the treatment must be limited to flower beds 
and ornamental plants. 

Excessive doses of selenium can harm plant 
tissue, but scientists at the Battclle Memorial Insti- 
tute, Columbus, Ohio, found that the addition of 
gypsum to the soil protects the plants without 
lessening the effectiveness of the insecticide 

Although absorption of selenium by a vegetable 
crop following a floral crop on soil treated with 
selenium has not yet been thoroughly investigated, 
treatment with gypsum may also have a desirable 
restraining effect on selenium absorptiou. Leaching 
between crops is said to be effective. (Industrial and 
Engineering Chemistry , 39, 16A, 1947). 


SETTER AND CHEAPER NATURAL RUBBER 

That cheaper and more uniform natural rubber 
will be made available by a recent advance in the 
processing of raw latex, is |>redicted in a report in 
"Industrial and Engineering Chemistry, ” a publica- 
tion of the American Chemical Society. 
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Introduction of modern industrial methyls of 
continuous production, with concurrent savings in 
time and factory space, is made possible by a new 
chemical treatment which speeds the formation of 
solid rubber from liquid latex, the report declares, 
asserting that coagulation time is reduced from 
several hours to only one minute. 

The latex is jxmred into one end of a vat and 
swept toward the other end by paddles, while certain 
chemicals, such as fatty acids and fatty alcohols are 
added to hasten coagulation, it is explained. By the 
time the latex reaches the opposite end of the vat, 
it h as turned into a lumpy mass ami can he fed 
through a series of rollers that press out the excess 
ifloisturc. Ily regulating the speed of the paddles 
and the amount of chemicals added, it is possible to 
make the process continuous am! virtually automatic, 
the rcjiort adds. 

This process represents a tremendous Rain over 
the primitive leclmhnte that has been u«ed since the 
davs of the first rubber plantations in Malava, the 
report points out. The older method, in which the 
latex is coagulated shnvlv in small moulds and fed by 
hand through the rollers, consumes much time, 
requires an undue amount of factory space, and does 
not always produce a uniform material, it is said. 

( Industrial and Engineering Chemistry, 39: 978, 
1947). 


INDIGENOUS MEDICINAL PLANTS 

A symposium on ‘The Scope of Cultivation of 
Indigenous Medicinal Plants in India’ was held on 
Saturday, December 6, at the Indian Museum 
Hull, under the auspices of the Botanical Society of 
Bengal, Calcutta. 

Prof. G. P. Mnjumdar, President of the Society, 
presided. 

Opening the symposium, Mr S. N. Bal (Director 
of Pharmacognosy, Government of Imlial referred 
to the fact that India 'possesses about 2,500 plants 
of medicinal importance of which about 300 are 
mentioned in the British Pharmacopoeia and the 
British Pharmaceutical Codex and we find that 50 
per cent of the pharmaceutical drugs are found in 
India in the wild state, and there has been no incon- 
tiv* to consider the fanning of these. Besides a large 
number ‘of medicinal plants user! in ,1 vurrrdic 
system of medicine are also chiefly obtained from 
wild conditions'. * 

With the partition of India, the question of 
making the Indian Union self-sufficient of her drug 
requirements the problem of cultivation is brought 
to the forefront. The aim of cultivation would be 
further to Improve the quality of the dnigs of 


uniform value, and put a check to the use of 
adulterated and spurious drugs. This js now ini 
perative with the enforcement of ‘The Drugs Act 
1940’. 

Continuing Mr Bal referred to the organization 
known as Bureau of Plant Industry attached to thv 
Department of Agriculture in U.S.A., where a!' 
questions relating to the development of drug cultiva- 
tion are dealt with. 

The society urged the Government of Benga’ 
and the Central Government to undertake immediately 
a complete survey of vegetable drug resources <>; 
the country and of the available industries and with 
this end in view a committee be set up on the model-, 
of U. S. Bureau of Plant Industry, with represent;) 
live of botanists, chemists, pharmacognocists, 
pharmacologists, and physiologists. 

SMOKELESS AND FUEL SAVING HERL CHULA 

A new type of smokeless ‘HKRT,* chula (cook- 
ing oven), has been invented by Dr S. P. Raju, 
Director. finginccring Research Department, in 
Hyderabad -State. The new ckuhi possesses ‘five 
freedoms’, as the inventor claims for it, namely, free- 
dom from smoke, soot, heat, fatigue and waste, all of 
which are the well-known defects of all ordinary 
c hulas. 

The chula is simple in structure, built of brick 
and mud plastered with fine earth. It consists of 
an "L” shaped duct with three holes for the cookinc 
pots, and an opening for the firewood. At the end 
of the duct is an arrangement for heating a big pot 
of water. The gases find their way out of the cook - 
ing ranee ‘bv means of a chimney. A simpler type 
is also devised that would cost the villager not mor<. 
th»n three to four rupees. 

This new chula should prove, to be a boon to 
every household in India and we draw the attention 
of our readers for wider publicity. 

SOUTH AFRICAN SCIENCE 

• 

Wk are in receipt of the first number of South 
African Science published by the South African 
Association for the Advancement of Science. This 
new monthly would cater for the active scientific 
worker, a medium for dissemination of scientific 
knowledge and helping individuals to publish short 
research items with a minimum of delay. The 
journal would also act as an information Bulletin for 
.the Association’s activities. The columns of this new 
journal is also open to contributors who are not 
members of the Association. 

Following the general policy of the Association, 
matter will be published in both the official Ian- 
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uages of South Africa, — English and Afrikaan, as 
xy will be presented by the authors themselves. 

The number under review (August, 1947) include 
• tides on ‘Scientific Research in South Africa’ and 
.'he World View of the Physicist’. Contents also in- 
.ude Book Reviews, Letters to the Editor, Notes and 
.e\\s, etc. 

We wish our new contemporary a bright future 
icnng a link of South African men of Science, with 
t :c rest of the world. Contributions are to be 
. idressed to The Editors, South African Science, 
i .O. Box 0894, Johannesburg. 

INDIAN CENTRAL JUTE COMMITTEE 

A decision to change the constitution of the 
I'uhau Central Jute Committee, consequent / on the 
, nation of India into two dominions was adopted 
a meeting oi the Governing Body of the Committee 
' v id in Calcutta on December 11, 1947, under the 
diairman of Sir Datar Si ugh, President- of the Com- 
; iittee. 

The Committee is of the opinion that the pro- 
duction of jute in the Indian Dominion could *be iu- 
. ’ciAed by neatly 20 lakhs bales by growing eaily 
\ .inches of jute as a second crop in some of the lands 
u"iv entirely confined to A man paddy in Bengal, 
iiiliar and Orissa. The area under aman crop in these 
t'.ree provinces was approximately 10 million acres, 
■> C onsiderable portion of which could be utilized for 
-mmediate cultivation of jute by adopting a system 
double-cropping. It was also agreed to give 50 
ics of land at the Chinsura Agricultuial Farm to 

Committee for housing the staff and laboratory 
"juipment of the Committee’s Agricultural Research 
■ iboratory now at Dacca. 

The meeting also decided the immediate cstab- 
u iiinent of five research centres for investigation 
into economics of jute growing in the Dominion of 
i tdia. Of these, two will be located in West Bengal 
id one each in Assam, Bihar and Orissa. In order 
i increase the supply of jute seeds, the Committee 
■t that a sum of Rs. 1,50,000 should be provided 
’ t advance without interest to provincial govern- 
" nts, repayable in five years, for the establishment 
seed multiplication farms. 

Attempts would also be made to make available 
t the cultivators the results of research through the 
n -dium of leaflets and brochures written in simple 
1 dian languages. 

Mr I. G. Kennedy was elected vice-president of 
1 • Committee for fifth consecutive term. 

CALCUTTA GEOGRAPHICAL SOCIETY 

The Thirteenth Annual General Meeting of the 
£ dcutta Geographical Society was held in Calcutta 


on the 20th December last, with Dr W. D. West, 
a Vice-President of the Society in the chair. 

The retiring president Dr B. C. Law in hia 
Presidential address emphasized the role geography 
may play in the planning and development ot the 
resources of independent Inc^i. It is a matter of satis- 
faction, sa»d he, that inspite of the abnormality of 
situation in India and elsewhere the activity of the 
Calcutta Geographical Society has not been much 
hampered. Geography which has now gained the 
position of a science is immensely practical in its 
application. It is a synthetic science largely depen- 
dant for its data on the results of specialized sciences 
such as astronomy, physics, geology, pedology, 
hydrology, oceanography, meteorology, biology and 
anthropology, and always having respect to the 
nattual regions of the world. It lias undoubtedly a 
purely academic interest to those who pursue scienti- 
fic investigations for their own sake, but that is a 
matter of importance only within the four walls of 
a College or the University. Now in the changed 
circumstances it is required to prove its great useiul- 
ness in everyday life. Before any new national 
planning is conceived or taken up for consideration, 
a foreknowledge of the earthly situation is a desidera- 
tum, and geogiaphy, which is nothing but the exact 
and organized knowledge of the distribution of 
phenomena on the surface of the earth, is to meet 
the requirement. This means that a Society like 
(his and similar other organizations have got to 
create by all possible means an atmosphere of re- 
search and enquiry whereby students, economists, 
industrialists, politicians, and educationists, may 
direct their attention to all things, men and places, 
in short, all that go into the make up of a progres- 
sive collective life. Nearer home, let us take, for 
instance, the difficult and puzzling question of the 
all round development of West Bengal as an 
economically self-sufficient province even in its 
present reduced size and a much healthier and more 
prosperous habitat of an increasingly large popula- 
tion. We need increased measures of irrigation, 
sanitation, communication, roads and waterways, 
transport facilities, growing food-grains, industrial 
plants for timber, jute and sugar and other raw 
materials. To improve the sanitary condition of a 
place we are in need of easy and cheap natural 
drainage by restoring and opening canals and leading 
them into nearest rivers. To improve and increase 
our water way communications and trans{>ort we 
urgently need to divert, train, and dredge the exist- 
ing rivers. Here in such matters geography will be 
an useful aid by the timely supply of maps, drawings, 
and sketches, indicating the present and past posi- 
tions and conditions, beds, and courses of rivers and 
canals concerned. Geography along with geology, 
mineralogy and the Eke can be a constant guide to 
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working up a scheme hit an unproved method of 
agi iculiurc and farming, Geographers are called 
Upon to iiiunsh necessary information as much 
about v hat i ^ on the surface of the soil and what is 
beneath it We haw to seek constant guidance from 
fiiein regarding the n^ure and direction of the 
pi-nodical umi];. and climatic conditions in house- 
iituhhuv and other important operations. 

Those vs ho want to make a special study of the 
.object need proper guidance. Their attention 
dioidd he til awn to the problems awaiting solution 
.»ml the regions to he exptore<l They should not he 
allowed to study geography unaided by the present 
and pa-t histoiy of th'e *’»tudv of geographical details 
becomes dull and incomplete. The students should 
he taught to realize that the relation between geo- 
graphy and history is similar to that between anatomy 
and physiology, one concerned with the early situa- 
tion and the other with the hie movement. A society 
like tins can do a good ileal towards the populariza- 
tion of the practical side of geography by publishing 
popular hooks in English and other modern 
languages 

Now that India has attained freedom, pleaded the 
president* every effort should be made by our Goverti- 
lnent t*» diffuse geographical knowledge ot our country 
and of foreign countries with which we have esta- 
blished diplomatic relations 

Presenting the annual report Dr S. i\ Chatter jee. 
Honorary Svxretan mentioned how the Society has 
all through tin* critical days of the country, served 
the untse of the nation by oiganizing hand Itili/a- 
lion Survey publishing detailed population maps 
based on field data and holding discussions on 
important topics s«» as to enlighten public opinion. 
The activities of the socictv, the Secretary pleaded, 
could be better utilized in the interest of the country 
should the f lover nment and the people take keener 
m iciest in it. 

The following office-bearers were elected for 
the session 1948-49: 

Pnsident Dr W. 1), West; llony, JL Secrcta - 
nes Dr S. P. C hatter jee and Mr N. K. Bose ; llony. 
A'i'il. .SVocfiiM* *- Mr D. Sen; Hony. Treasurer — 
Mr D. P Ghosh ; Hony. Librarian— Mr. B. Bnsu. 

« ANNOUNCEMENTS 

At a meeting of the ‘Tea Conference' fyeld in 
Calcutta recently under the chairmanship of Mr K. 
K, Chcttur, Secretary, Ministry of Commerce, Gov- 
ernment of India, it was decided to continue the 
‘Indian Tea Cess Act, lfXXV for a further period of 
five years beyond March 31, 1948 mid to enlarge the 
scope of the act, so as to provide the cess funds being 
utilized for research as might help the development 


of tea industry. The cess funds are at present ear 
marked for cx[*nidiiure on propaganda pturpon 
only, by promoting the sale and increasing the cor 
sumption in India and elsewhere. 

A him. to provide for the establishment of th. 
Damodar Valley Corporation, on the lines of th 
Tcnnesse Valiev Authority in the l\ S. A., was in 
trod need in the Central Assembly recently by SV: 
N. V'. Gadgil, Minister, Works, Mines and Power 
The main function** of the cor|>oration would be r*. 
control floods in the Damodar, generate electric power 
for distribution and provide water for irrigation. 
.SYrYmc and ( nltun\ December, 1947, p. 246). 

To organize research work in the different 
scientific and industrial concerns of India ‘Tin 
Scientific Man Power Committee', Ministry of Kdu 
cation, Government of Imlia has undertaken a 

survey with a view to recommend to the Govern 
tneht the needs ot the different departments. I ; ot 
this purpose India is divided into four zones, and 
each zone is placed under an officer on special dulv 
The zones and the name of the officer is given below 

1*. LastuH zone comprising Assam, We-: 

Bengal, Bihar and Orissa under Mr S* C 
Sen Gupta, of the Education department, 
Government of India. 

2. Northern zone comprising I wist Punjab. 

Delhi, r. P. ; under Dr Xarang. 

3 South* mi zone comprising Madras Presi 

deucy, under Dr T, S. Sadasivau, Profcssoi 
of Botativ, Madras University (on depute, 
lion). 

4. Western zone comprising Bombay Pres* 

denev, C. P., Gujrat and Western State 
undei Dr V. S. Shukla, Professor of Botam . 
Science College, Nagpur (on deputation). 

Mr P. Venkateswarlu. M.Sc.J has been admitted 
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An Elementary Text-book of Inorganic Chemi»try 

—By Ramani Mohan Roy, M .Sc. (Gold 

Medallist), Kipon College, Calcutta, Pp. 506. 

Published bv The Book House, Calcutta. 

Price Rs. 3/12 

The present volume covers the syllabus of the 
!.A. and I.Sc. courses in Inorganic Chemistry of 
(he Indian Universities. The author has succeeded 
mi presenting the subject matter in logically graded 
steps so that the beginners may not find any difficulty 
in following them. A special feature of the book 
lies in its emphasis upon the fundamentals and the 
•ivoidante of unnecessary details which are likely to 
burden the memory and bewilder the young mind. 
The book will undoubtedly be useful to those for 
whom it is intended. 

P. R. 


X-ray* — By B. L. Worsnop and F. C. Chalklin, 
Pp. 128, F’cap 8vo. Published by Methuen & 
Co. Ltd., London. Price 5 sh. 

The brochure under review is one of the mono- 
graphs on physical subjects published by Metliueu 
and Co. Ltd. Although the subject is a vast one, 
the authors have tried to include a brief survey of 


a«> many of its aspects as possible. The production 
of X-rays and measurement of intensity and absorp- 
tion coefficient of these rays have been discussed in 
the introduction. In Chapter II attempt has been 
made to explain in detail how the wave length of 
X-rav.s was determined by Sir William Bragg with 
the help of his X-ray spectrometer. The next 
chapter deals with X-ray spectra. Starting with 
Moseley’s law the authors have discussed Bohr’s 
theory of atomic spectra. The origin of sub-levels in 
tlie K, L, M, and other energy levels has then been 
discussed briefly and a diagram showing the sub- 
levels in the first four energy levels has been in- 
cluded. The X-ray absorption spectra have also been 
discussed in this chapter and the origin of the absorp- 
tion edges and the fine structure of these edges 
observed in the case of solids has been explained 
briefly. Chapter IV deals with scattering of X-rays 
and the Compton effect. The discussion on the latter 
phenomenon includes that on the broadening of the 
modified line due to the initial motion of the electron 
responsible for the modified scattering. Refraction 
and total reflection of X-rays and interference and 
diffraction phenomena similar to those observed with 
ordinary light have been discussed in Chapter V. 
Th6 last chapter deals with the ejection of photo- 
electrons by X-rays and methods of measuring the 
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velocities of these photo -electrons. The significance 
of the observed results has also been discussed. 

It has not been possible for the authors to in- 
clude any detailed theoretical discussion on any of 
the topics mentioned above, evidently for want of 
space, ami probably for the same reason no attempt 
has been made to explain the methods of analyzing 
crystal-structure with the help of X-rays. The 
brochure will, nevertheless, serve the purpose for 
which it has obviously been published, viz., to help 
the scientists who are not specialists in X-rays to get 
themselves acquainted with different aspects of this 
vast subject. The brochure may also be useful to 
li.Sc. students who want to take up Honours course 
iu Physics. 

There arc 47 diagrams and a short bibliography 
in this brochure. Considering the quality of paper 
ami printing the price seems to be moderate. 

S. C. S. 


Dating the Past- An Introduction to Geo- 
chronology By Frederick K. Zeuner, Published 

by Methuen & Co Ltd., London. Price 30s ft. 

net. 

Professor Zeuner has reintroduced the word 
“Geochronology” to designate in a comprehensive 
sense the science ot dating in terms of an absolute 
tutu- scale i.r. in years, those periods of the past to 
which the human historical calendar does not apply. 
It covets, thus, according to Zeuner, the period of 
human prehistory as welt as the whole of the geo- 
logical past. This definition is far more comprehen- 
sive than the earlier use of the same word by II. S. 
William* who coined the word in 1893 to designate 
“studies in which the geological time scale is applied 
to the evolution of the Earth and its inhabitants.” 
Schuchcrt in 1931 also used Geochronology in the 
sttiet sense of the calculation of the age of Earth on 
the basis of sediments and life. 

Zeuner divides his book into four parts -the first 
pait is the early historical period dating itp to 
1000 n.c. where the free ring methods have been 
usefully employed specially in the U. S. A. The 
second part covers the neolithic period which dates 
roughly from 15,000 n.c. and takes in some of the 
prehistoric civili/atious of man. The general method 
employed is the analysis of deposits of layers of clay 
after the retreat of the last glaciers some 25,000 
years ago. The vnrves as these stratified layer's of 
clay are called have been extensively studied and 
an absolute time scale has been developed mainly for 
the North-European areas. The third part which 
covers approximately the paleolithic age of man for 
the last one million years is of great anthropological 
interest as this period covers the development of the 


various species of men and near -men. The plcist* 
cene period which covers the last one million yeai 
is of interest to geologists because of the severe 
periods of glaciation with intermediate warm period 
when the glaciers retreated greatly. There are at 
least four periods of recognized glaciation and thre. 
interglacial relatively warm periods. Zeuner sub- 
divides some of these periods even further by classi 
fying the nature and types of moraine and deposit-, 
and erosion. He correlates these subsections of tlu- 
pleistocene ice ages of Northern Europe to the Medi- 
terranean and North Africa to a lesser extent tn 
Asia, Australia, America and the rest of Africa. Tin 
ice-chronology is fitted to the anthropological seal-, 
ami the various species of men and their culture- 
are discussed in the background of changing climate 
and physical conditions. Prof. Zeuner ’s discussion 
of the development of the various species of the 
genus Homo is very well written although some of 
his .conclusions may not be so easily acceptable to 
anthropologists like Sir Arthur Keith and others. 
The case with which he traces the species sapiens 
from the middle Pleistocene (about 2,50,000 years) 
Swanscombe skull through Skhul cave men (Mt , 
Carmel, Palestine) and the Grimaldi negro to the 
present-races of men may not be so readily accept- 
able. The fourth part which goes back to the begin- 
nings the Earth deals with geological periods and 
disctis-es the Paleontological and Geological method- 
of estimating time. There is a short chapter on tin* 
applications of Radioactive methods to the estimation 
of geological time. The lead isotope ratio ,*i» ,01f /pi»* 0 ’ 
method of N’ier is unfortunately not mentioned 
There is an interesting discussion of estimation ot 
time of biological evolution rate in the last chaptei 
of the book. There is a fairly complete bibliography 
at the end of the book and twentyfour excellent photo- 
graphic plates. There are also many illustrative 
sketches in the text and a good index. The book 
will serve as an excellent introduction to students of 
geology, paleobotany, anthropology, geophysics and 
into the thin common border subject of geochronology. 

B. D. A?. C. 


Regional Keys for the identification of Important 
Timber* used in Military Area* of Inspection 

— By K. Ahmad Chowdhury, D.Sc.f 

Indian Forest Records, Vol. 3, No. 7, 1945. 
Published by Forest Research Institute, Dehra 
Dun, U. P. Price Rs. 5-12-0. 

A number of highly instructive and useful 
manuals on the technology of Indian timbers have 
been published by the Forest Research Institute. 
Dehra Dun, in recent years and these have met with 
a large measure of appreciation from the general 
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Mic. The above number issued under "Utilisa- 
:t Series” is a further contribution to our know- 
\ K c adding to the volume of technical literature 
,t has already grown around the subject. 

The author has presented the subject matter of 

brochure in an attractive way so as to make it 
* (.testing and useful even to non-technicnl people 
4 aged in the commerce and utilisation of the timber 
mrces of this country. In part I, a preliminary 
.ount on the general structure and properties of 
t*l is given. The language employed is simple 
,1 is intended to serve as basic knowledge for 
iderstanding the important characters used in 
tbcr identification. This is followed by instruc- 
ts about the technique of preparation and examina- 
. of timber samples. Then comes the key which 

been prepared according to the areas indicated 
; ■ i the map as Military Zones of Inspection, so as 
> he easily applicable to the respective areas. The 
ii-tinguishitig characters of the chief timber-yielding 
: !.mts in each area are given and this is extremely 
eful in determining the botanical identity of the 
eeics. - 

Part II is devoted to the description of the struc- 
ural characters of the wood. The scientific names 
-••(• arranged in alphabetic order followed by concise 
(' vriptions of timber structure, the terms employed 
Icing explained in the Introductory Chapter. The 
( i amion English and local names are also given for 
c (* h. 

Part III contains photomicrographs (57 plates) 
r nited on thick art paper. The plmtomicrographic 
r-, productions are quite clear in the matter of struc- 
tiral details and are useful in rendering the matching 
of specimens a comparatively easy matter for pur- 
1 “ cos. of identification. 

A list of selected references given for purpose 
collateral reading is also very useful. 

On the whole, the information brought together 
in the above number is well-presented. It not only 

< ntains general descriptions of the structure of 

< onomicsrtly important timbers but also provides a 
- ecinct key to facilitate their identification with 
a curacy and ease, ensuring certainty in place of 
judging by general appearance alone which is apt 
(•> be confusing. Supplying as it does, a handy re- 
f- rcnce guide to the identification of the timbers 
; nerally sold in the Indian market, it is bound to 
V ive a large demand from not only foresters and 
1 'tanists but from the commercial community as 
veil. 

The get up of the volume is good and its com- 
! natively low cost is within the reach of all to whom 
i' ma y be useful. Its value would be considerably 
enhanced if short descriptions of external morpho- 


logical characters, vegetative and reproductive parts 
are added under each species as this would help in 
identifying the plants in the forest at first sight. 
Similarly, short notes on the peculiarities of struc- 
ture noticeable when timber is freshly cut, character- 
istic smell etc., would also be very helpful. 

Another point which requires clarification is 
about the Laurel wood, which is supposed to be the 
product of Tetminalia cicpulaln Roth and not T. 
lomcntosa. There is some confusion with regard to 
this species. 

K. It. and At. A. S. 


Functions of a Complex Variable Hy Thomas M. 

MacRobcrt. Publishers: Macmillan & Co. Lid., 

London. I’p. 390. Price 18.v/i. 

The English language contains at present some 
good text-books on nnalysis and the theory of com- 
plex functions, and this book is one of them. The 
fact that it has now passed into the third edition 
speaks well of its excellence and popularity. The 
book is suitable for post-graduate classes of Indian 
universities, and serves a useful purpose by intro- 
ducing the student to the subject and preparing him 
for the study of advanced treatises. 

The book starts with two chapters on the geo- 
metrical representation of complex numbers ; then 
wc have the usual chapters on analytic functions, inte- 
gration, Taylor’s and Laurent’s expansions, uni- 
formly convergent series, analytic continuation, etc.; 
next comes a chapter on Gamma functions followed 
by chapters on Weicrstrasstan and Jacobian elliptic 
functions ; the remaining chapters contain a dis- 
cussion of the theory of linear differential equations 
and methods of their solution. In addition to these 
the book contains five appendices giving some addi- 
tional matter and detailed discussions. Although it 
is evident that some more chapters should have been 
included in it, e.g., a full chapter on integral func- 
tions, nevertheless it is an excellent book and con- 
tains many fine exercises which will prove very useful 
to a serious student of the subject. » 

U. K. G. 


Ther m od y namic* for Chemist* — By Samuel Glas- 
stone. D. Van Nostrand Company, Inc/ New 
York. Pp. viii + 522, 1947. Price 28 sh. net. 

The book is undoubtedly an welcome addition 
to Glasstone’s series of text-books, which are similar 
for their lucidity of exposition and simplicity of treat- 
ment. Thermodynamics is unfortunately considered 
by many as an abstruse subject. A reading of this 
book will undeniably show not only the varied types 
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of important application* of thermodynamic prin- 
ciples to many everyday chemical problems, but also 
the wav m which they can be applied ; the targe 
number of problems, solutions of mhiic of winch arc 
either worked out or indicated are in this respect 
immeasurably helpful to the students. Some topics 
of interest to students of chemical engineering have 
been discussed but it is not anticipated that the entire 
pur|x>sc of those undertaking a course m chemical 
engineering will l*c served. The reviewer agrees 
with the author when lie states that time has come 
for statistical methods "to take their place, as an 
essential part in chemical thcrmodvnaniics" Bui 
the treatment of the subject has been unfortunately, 
not pi i haps necessarily, out of tune with the other 
chapters of the book The backgrounds of these 
subjects treated in chapters VI and IX could have 
been a little more elaborated for many of those for 
whom the book i- intended, so that they could be 
lead without anv other helpbooks. The arrange- 
melit and treatment of the subjects are nearly the 
•.ante as in the author's well-known Text-Book of 
Physical Chemistry, but m the present volume the 
symbols have liven further Americanised. The large 
volume of tinnier leal data either in the text or in 
the appendix Have made the book very useful for 
purposes of reference to students as well as research 
workets. 

S. K. \t. 

Health and Social Welfare, 1947 Published by 

Todd Publishing Company Ltd , 40 Park Lane, 

London. Price 25> sit . net 

'Health and Social Welfare' is an annual British 
Publication which sets out m a handy form a large 
mass of information *>n every branch of the social 
M.*rvuvs, health legislation, statements on policies 
by the Ministries and other official bodies concerned 
with social planning and administration, and also 
statements on their scope and activities by the many 
unollicin! welfare organisations existing in Great 
Britain. That such a manual for ready desk refer- 
ence is requited bv all those engaged in some way 
or other with constructive activities in the held of 
social and health services in n nuHlcru State was 
proved by the popularity of the fust edition of this 


book, and this, the third edition, is likely to be mo; 
useful as this contains further additional up-to-dau 
information and covers a more comprehend . <. 
ground, particularly in regard to the scojie and org 
ntsalion of, and jiossibilities of making a career r 
the medical an<l ancillary health professions. 

The book is divided into 11 Sections. Section t 
contains 8 independent articles on subjects such 
'Housing and Health’, ‘Marriage Guidance’, "Wd 
fare in Industry', etc., which may be considered m 
lx; in the van of niedicu-social progress in Gn..t 
Britain and other Western countries. Section 7 ob- 
tains a useful article on 'Careers in Health and Soc..i! 
Welfare' which will repay careful reading as vni A 
of the suggestions contained therein could be pro. 
fitably employed in developing health services undii 
Indian conditions. Section 2 deals with 'Legislation 
and Policy’ and discusses the objectives of tin 
National Health Service of 4946 which aim to ‘pro 
mote the establishment of a comprehensive health 
seiviie designed to secure improvement in the physi- 
cal and mental health of the people'. The otlui 
sections deal with ‘Official and non-official Dircctone- 
of Health and allied institutions and organisation n: 
Great 'Britain and Colonial and Dominion Countrie*. 
officiallv-appointed Committees and their Report-, 
Statistics and Tables, Books, Periodicals and ImIih- 
on Health aud Medical subjects, and a ‘Who’s Wh-. 
in Health and Social Welfare', etc. In fact, evil', 
relevant information on these matters hits been m 
corporatcd, classified and grouped in a way whi*h 
will enable readers to obtain the maximum beiulit 
from reference work. In these days when plannim 
and organisation of public health and social service- 
arc looming large in the minds of jmpular Ministrn- 
iu the Indian provinces, an accurate and ruithentn 
information on the structure and pattern of. tlx. 
official and the numerous iiou-ofllcial associations am' 
bodies operating in these fields t for many years m 
Great Britain would serve as examples from which 
necessary ideas applicable to the peculiar needs <•' 
this country might be drawn. Kveryone engaged in 
health and welfare services of this country should 
possess a copy of this reference Imok. THe price 
moderate. 


B. M 
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LETTERS TO THE EDITOR 


[ The Editor $ are not responsible for the views expressed in the fetters.] . 


ON THE AFFERENT BRANCHIAL ARTERIES IN 
OPHICEPHA LUS Pt.'XCTA T( 'S 

In O. punctatus the occurrence of four pairs of 
afferent branchial arteries is a well known fact. The 
blood supply of the gills by the said arteries is a bit 
peculiar. The first and the second pairs of arteries 
Mipply respectively the first and the second pairs of 
gills, but the third pair supplies the fourth pair of 
gilts and the fourth pair the third pair of gills. This 
latter fact is not on record so fur. 

As regards the roots of the arteries there is still 
a great confusion. Although Goodrich’ and Kerr 3 
have given diagrams of afferent branchial arteries of 
some fishes, they have not clearly described their 
origin. 

era 2 

J|.-. 

""fV 

. * 4 

Fit: 1. Showing ventral 
aorta va mnl the common 
root i*r«, of the second arte- 
ries, a, (dorsal view). The 
root has been pushed t<> one 
side. 

In sonic diagrams Kerr has shown that the first 
aiul second arteries are separate prolongations of the 
ventral aorta laterally on each side and that each of 
the 'third and fourth pair of arteries has a common 
root from the ventral aorta. But in the case of 
Ophiccphalus punctatus, the second pair of arteries 
arise by a common mid-dorsal prolongation of the 
ventral uorta (fig. 1) i.e. they do not arise separately 
and directly as lateral prolongations of ventral aorta, 
flic third and fourth arteries of each side arise by 
a common mid-dorsal prolongation of the ventral 
aorta (fig. 2) ; later the common prolongation divides 
into two comhion roots for the third and the fourth 
Trteries on each side. Kach common root again 
divides into third and fourth arteries. The third 
artery dorsally crosses over the fourth one and 
supplies the 'fourth gill ; while the fourth artery 
dorsally passes below the third one and supplies the 
third gill. 

Why there is such a peculiarity as to the nature 
[>f origin of the last two arteries ? The real answer lies 
m the development of the ventral aorta and the 

5 


afferent arteries, the detail works on which are in 
progress. The necessity of such peculiarity os related 
to the supply of the gills may in the opinion of the 
writer be 'explained in the following manner. 



*4 

Fig. 2 Showing the ven- 
tral aorta, va, common r< Kit 
era, n 4 the third, a. am! 
fourth a 4 arteries and also 
the common root, OR, of 
both the com moil roots of 
third and fourth arteries, 

(dorsal view). The common 
root: t’R has been pushed to 
one side. 

It may be supposed that during circulation, the 
major portion of the blood, passes along the fourth 
artery and is achieved by its passing below the 
third artery which allows the passage of less quantity 
of blood due to tin* sharp curvature near the root. 
(Kig. 3) 



* 4 

Fig. 3. Showing the ven- 
tral aorta and the paths of 
third u 4 fourth, n 4 arteries 
(ventral view). 

In some cases the third artery is seen to be re- 
duced in width in comparison with the fourth artery 
and the corresponding change is sometimes observed 
in the gills. Anabas also furnishes similar condition. 
According to Sedgwick* this condition in Anabas is 
due to the presence of accessory respiratory organ, 
a structure found in Ophiccphalus also. • 

Zoological Laboratory, G. S. Ghosh 

University of Dacca, 

27-8-47. 

1 Goodrich, K. 8., Studies on the structure and develop- 
, ment of vertebrates, London, pp. 308-577, 1930. 

“ffi }■ G., Text book of Embryology II, London, pp. 
380-428, 1919. * 

* Sedgwick, A., A student’s text-book of Zoology, London, 
pp. 200, 1905. 
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THE MECHANISM OF THE STABILIZATION OF THE 
MILK CLOTTING ACTIVITY OF FIG LATEX 

♦ FkK8if latex of I* teas rarica L (edible tin.) lose* 
its milk-dotting activity 1 at a fairly rapid rate at 
room temperature (2d~ 25°C). The lost activity is 
partly restored by the addition of sodium cyanide, 
glutathione or cysteine. If, alternatively, gluta- 
thione or reducing agents like sodium cyanide or 
fcudiuni hydroMilphitc are added to the fxesh latex 
immediately after tapping, the enzyme activity re- 
mains at its original level lip to Id -20 hours. The 
loss of enzyme activity can also he partly arrested 
hy keeping the pil of the latex at 4, The loss of 
enzyme activity in the unprotected latex is usually 
accompanied by a pH shift from the original 5 6 to 
6 4- The latex contains a fait amount of vitamin V 
and the vitamin undergoes a parallel deterioration 
with the milk clotting activity on keeping the latex 
(Table I). Additions of t educing agents or sub 
phydryl compounds protect the vitamin and at the 
same time, help to restore and preserve the milk- 
clotting activity. 


TABLE I 

Activity tick okam of i.mx 



1 Milk 

Vitamin C 


yoagu luting 

in latex 


i activity 

by dvfc 


1 units 1 ' 

) 

titration 

I. Frcdi lot *- k 

4000 

28! 

2. ,, ,, after 6 hr*. 

sta tiding 268t) 

186 

3 After adding 2 mg 

of glutn- 1 


thione t<» (2i 

.1870 1 

2 6! 

4. Alter adding 1 2 mg 

«»i NaCN , < 

i 

to (2) 

MX'.n ! 

267 

5. Fresh late* f \ 2 tug 

«.t N.iCN ' 4250 

2 81 

6. (31 after 16 hour* 

4250 

2*80 

7. Fresh latex I * 2 mg, glutathione 4235 

2 81 

8 (7) after 16 hours 

4010 

2 80 

9. Fresh Hex -f 13 tug 

of S*wl 

! 

hvdrosulphile 

1000 

2 80 

10. (9) after 16 Incurs 

3900 

273 

It. Fresh latex adjusted 

lo f»H -It 4000 

282 

12. (11) after K» hours 

. \ 3730 

2-58 

* The nmt A etu.ytiir 

mny lx' d.* lined as the 

.trinity re- 

paired to <‘k>t 10 rnl. of . 

20% Klim (whole nulki 

i in acetate 

buffer IfH 4 0) at 37°0 in 

I minute. 


♦ 

Ascorbic acid coexists with glutathione 

and other 

thiol compounds in the latex of papaya 

and Tunc- 


tions as one of the natural activators of papain/ The 
thiols, in addition to activating and regulating the 
proteolytic process in the papaya, seem also to pro- 
tect the vitamin against oxidation hy peroxidase or 
copper/ The latex used by us was drawn fresh from 
the fig plantings in the Institute nursery and has 


consistently given negative tests for thiols with nitro- 
prusside and for cysteine with dimethybp-phenyh 
mine and Ferric Chloride 1 even after preliminar;. 
reduction with H,S gas. Expressing the dye titr. 
value of ascorbic acid as e.c. of N/tOO iixline (1 c.c 
N/I00 iodine —0 88 mg. Vit. C), it is seen that tin 
vitamin forms about 80 \V. of the total activator pre- 
sent in fresh latex as estimated by iodine titration. 

In presence of quinone-forming organic com 
fxmmls/ ascorbic acid and peroxidase' can vigoroush 
interact m certain biological oxidation-reduction 
systems/ The vitamin oxidized by the peroxidase 
can be reducccl bv glutathione*. Fig sap has been 
shown to be a t ioli source of peroxidase ami 
hematin/*' We have also observed a strong purpurm 
colour reaction n in the latex indicative of an activi 
peroxidase system which b irreversibly destroyed b' 
the addition of cyanide. 

Evidently, apart from protecting the latex from 
spoilage, the cyanide also functions as an inhibitor 
of peroxidase activity in the latex and thus protects 
the vitamin from oxidation. The role of protecting 
the vitamin*- from oxidation is shared by thiol com- 
pounds and reducing agents. The direct rclatiorf of 
the vitamins to the milk dotting activity is still not 
clear, but the evidence obtained would clearly show 
that the factor*- which favour the stabilization m 
vitamin 0 arc the same as those which help to pre- 
serve the milk dotting activity. A similar rclatioil 
between rcuniu and ascorbic acid has been reported 
by Bhima Ran d a//* 

C. K. Kr1vSUn\mprti 
V. S l * HR All MANY AN 

Department of Biochemistry , 

Indian Institute of Science, 

Bangalore, 

30 - 10 - 1947 . 

o 

* Kristmmuirii et <»/. /. .Si. hid. 4. 720. 1946. 

* Hanapatbi X Kustry, Proc, hid. .lord. St.. 10, 81, 193 4> 

% Hopkins and Morgan, Biochem, J., 22, 1587, 1936. 

4 Mr >u me. ibid., if,, 965, 1930 

* Kuliran. B^ehew. 230, 533, 1931. 

* A. V< »it Su nt hvortf. Bioehcm. 22. 1387, 1936. 

? Wilstaltcr and Stoll, Ann. ( hew. Phcmn. (Liebig 1, 2/ 
4166, 1918. 

* TanU'r, Enzynud^ia, i. 209, 1936-37. 

* Jiorso and Jetty, Science, S3, 398, i936. 

'•SumtuT and Howell, E>c~ynu>U\%ia, l, 133, 1936-37. 

,l WUstatter and Pol linger, Ann-i'hew. phatm , (Liebig 
269, 430, 1923. 

t# Bhima Kao, C. N., Lak^hminarayan Kao, M. V.. Ram • 
swaruv, M. S. and Snbntlunnnvan, V., Cvir. Set., I" 
215, 1941. 
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VARIATION OF ELECTRONIC DENSITY IN THE 
IONOSPHERE WITH LATITUDE 

Chapman' has shown from the theory of ioniza- 
:>on that during the equinoctical months, the inten- 
tly of ionization at the ionospheric layers declines 
one moves away from the equator towards higher 
i.ititudes. Appleton 2 has recently shown with a large 
amount of ionospheric data recorded at various lati- 
tudes and longitudes during the war, that although 
tile variation of ionic density with geographical lati- 
tudes agrees fairly well with Chapman’s theory so 
jar as the K and F, regions of the ionosphere are 
concerned, the same is however, not true for the Im 
,-egion. He attributed the anomalies to the geomag- 
netic control of the 1 m region which gives rise to 
,i belt of low ionization over the magnetic equator 
lor noou equinoxes. A tentatise theory of the nature 
of the geomagnetic control was suggested by Mill a 1 . 



Pio. l. 


The purpose of the present communication is, 
firstly, to point out that recent monthly ionospheric 
observations recorded at the Indian latitudes, within 
a narrow range ot longitudes, for more than one and 
half years, clearly shows that the noon electronic 
densities in the Im layer for stations nearer the 
equator are lower than for those at higher latitudes, 
and secondly, to show that part at least of the lower- 
ing of electron density may be attributed to increased 
temperature of the ionosphere over the equatorial 
region. Fig. 1 is a plot of the records of noon ionic 
densities at the Indian stations referred to above 
(P — Peshawar, lat. 34° 0' X., D — Delhi, lat. 28° 35' 
X., B — Bombay, lat. 19° O' X., and M — Madras, lat. 
13° O' N.). The curves clearly show the waning of 
electron density from latitude about 20 degrees north 

towards the equator. 

* 

The reduction of electron density in an ionos- 
pheric region due to an increase in temperature can 
l*c easily calculated after Martyn and Pulley 4 assum- 
ing a parabolic distribution of density in the region 
of maximum ionization*. For a rough estimation, 


if the tempeature of IOOO°K at the latitude of 20 
degrees and that of I200°K at the equator are 
assumed, then it is found that the electron density 
is reduced by about 40 per cent, due to the effect 
of temperature. This result together with the 
observed electron densities, as also electron density 
calculated from Chapman’s theory are shown in fig. 2. 
Here BK shows the lowering of density due to 
enhanced temperature, curve PDBM is the plot of 
observed values and curve BO is the electron density 
variation after Chapman’s theory. 



• to to 30 


LAT.-oeOKCej At OATH 

Pig. 2. 

From the above it is clear that at least a part 
of the observed depression of electron density must 
be an effect of enhancement of temperature over the 
equatorial region. It will be noticed that the observed 
depression (curve 1IM, fig. 2) is much greater than 
the calculated one (curve HU). This is naturally 
attributable to the additional effect of geomagnetic 
control. 

Further detailed analyses of the ionospheric 
observations are irt progress and their results will 
be published later. Our thanks are due to the 
Research Department, All India Radio, Delhi, for 
supplying us the ionospheric data and to Principal 
M. Seugupta for his helpful interest in the work. 

S. S, Bankkjkk 
R. N. Singh 

Section of Communication, 

Engineering and Applied Physics, 

Engineering College, 

Benares Hindu University. 
tO-U-1947. 

1 S. Chapman, Ptoc, Phys. Sac., 43, 26, 1931. 

* B. V. Appleton, Nature, IS7, 691, 1946. 

* 5. K, Mitra, Nature, 158. 608, 1946. 

* D, P. Martyn And O, O. Pulley, Proc. Roy. Soc. A, 154, 

476, 14*36. 

* R. P. Martyn, Proc. Phys. Soc., 47, 323, 1935. 
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A SYNTHESIS OF 3:3.4 TRIMETHYL CYCLOPENTA- 
NONE AND A COMPLETE SYN1HESIS OF THE 
NAPHTHENIC ACID C. A H..O. 

• In the course of a series of interesting investi- 
gatin'. 1 on the constituents of j«etrok-um, J. von 
Braun isolated a naphthenic acid having the com- 
position C,II,,.C< >,11 . The acid was converted in 
the usual manner into the corresponding primary 
amine C,Ii,,NH,, and the latter on exhaustive 
methylation followed by distillation of the derived 
quaternary base yielded an olefine C.II,, : CH, which 
on ozonolysis afforded a saturated ketone 
C.H u O (semicar bazoue, m.p. 182-163°, di-p-nitro- 
lam/ylidene deriv. m.p. 188-190°). The ketoxime, 
CrH u C:NOII which was obtained as a liquid, on 
reduction gave the corresijonding amine L',H| 4 CHNH 3 
and the latter on exhaustive methylation and subse- 
quent Hofmann degradation yielded isomeric un- 
saturated hydrocarbons having the composition C ( 1I U , 
oxidized by KMnO, to a mixture of and 

«*/3-triinetliyl glutaric acids. 

These experiments made it extremely probable 
that the C, -ketone should be represented as 3:3:4- 
trimethylcyclopcntamme (I), and consequently the 
naphthenic acid from which it is obtained on degra- 
dation must have the structure (II). 


CH,, 

CH, 

/ C 

: — ch. 

CH./ 1 

Vo CH 


CH.CH ™CH a 
I 


^>C -CH, 

l * | V'H.CII,COOH 
CH,CH -CH, 


In conformity with this view von lirnuu and his 
co-workers were able to build up the naphthenic 
and (II) from the ketone (I) by the action of zinc 
and ethyl bromacetatc (Reformatsky's reaction) 
followed by successive dehydration, reduction, and 
hydrolysis of the resultant product. All attempts* 
to synthesize the C,-ketonc, however, proved to be 
abortive. 

It has now been found feusible to prepare 3:3:4- 
trimcthyl-pcntanone synthetically and to convert the 
synthetic ketone into the naphthenic acid isolated 
from the natural sources. Ilrieflv stated the synthesis 
is as follows : - - 

CIIjC -C(CN) COOC,H. 

CH,v | CH.CH. CH(CN)COOC,H, 

>C.CH,COOC a H 5 Cfi,v | 

CH/ >C-CH,COOC,H, 

CH,' 

m iv 


CH.CH. CH,C001I. 



- CH,C0OH. 


V 


Cll,x 

>c 

-CH, 

ch/ | 

V-C(CN)COOC,H s 

CIljCH — 

-CH, 


VI 


C1I, 

^CII.CH(CN)COOC,H a . 

CH-CH— CH, 

VII / 

The chloride of the half ester of as-dimethylsuccijiic 
acid was allowed to react with ethyl magnesio- 
malonatc* and the resulting product on hydrolysis 
with hydrochloric acid gave a good yield of ftp- 
dimethyl laevulie acid b.p. 150°/ 12 mm. The corres- 
ponding ethyl ester b.p. 94°/4 mm. was condense*! 
with ethyl cyanoacetatc in presence of ammonium 
acetate amt acetic acid* ami the unsaturated cyano 
ester (III), b.p. 156°/4 mm. thus obtained on reduc- 
tion yielded cthyl-a-cyano-fiftft-trimcthyl adipate 
(IV), b.p. 148° y 4 mm. The latter on hydrolysis with 
cone, hydrochloric acid afforded P ft ft -trim ethyl adipic 
acid (V) as a crystalline solid, m.p. 103°. Catalytic 
distillation of the acid in presence of traces of baryta 
gave an excellent yield of 3 :3 A-trimethyl-cyclopenta- 
nottc (I) b.p. 174°/atm., which was further charac- 
terised by the preparation of a scmicarbazone, m.p. 
172°, and di-p-nilrobenzylidene deriv., m.p. 190-191°. 
There can be little doubt that the synthetic ketone 
is identical with the product encountered ' by von 
Braun and his co-workers ( loc . cit.). The synthetic 
ketone readily condensed with ethylcyanoacetate in 
presence of piperidine giving ethyl 3:3: 4-trimethyt- 
cyclopcntylidcne cyanoacetatc (VI) b.p. 154°/4 mm. 
and the latter on reduction gave the corresponding 
saturated cyanocster (VII) b.p. 146-148°/4 mm. which 
on hydrolysis in the usual way with cone. HCl fur- 
nished 3:3 :4‘trimeihylcyclopcntyl acetic acid (II) as 
a colourless oil b.p. 126-!27°/4 nun. It was further 
characterized by the preparation of the crystalline 
amide m.p. 125° (von Braun and co-workers, loc. cit.). 
This is apparently the first complete synthesis of a 
naphthenic acid occurring in petroleum. 
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My sincere thanks arc due to Prof. J. C. Bardhan 
. his kind guidance and interest throughout this 
\ obligation and for giving me facilities to work in 
laboratories, and to the Principal, Bethunc College, 
v/.-icutta for i>ermi>sion to work in my spare times 
Prof. Bardhan’s laboratories. 

(Miss) Debi Mukiikr.ii 


K naira Professor’s Laboratories, 

i'niversity College of Science and Technology, 

Upper Circular Road, 

PtlcuUa, 10-11-1947. 

J. von Braun, A ntniU'it, 490, 100, 1M1 , and subsequent 
papers; von Hratin and coworkers, Her., 60, 1409, 1933; 
von Braun, /Digrit'. them., 41, 29, Also Naphtnli, 
Chcmie, Technologic und Analyse der Naphtheusmireu. 
s von Braun, Keller and Wcissbach, Aunalfn, 490, 186, 1931. 
* bund, Her., 07, 938, 1934; also Org. Syn„ 17, p. 86. 

' Cope, J. Am. Chew. Sac., p. 3455, 1941 ; also, ibid., 
p. 2329, 1937. 


ORDNANCE FACTORY 

There are certain discrepancies and omissions 
Hoarding Defence Department in the article entitled 
National Research Council published in the October, 
1947 issue of Science and Culture. 

The author has stated that “The M.O.O. (Master 
General of Ordnance) has a number of production 
Mvtories anti Testing Laboratories under his control.” 
l - oi correct information it can be said that the post 
of M.O.O. has been abolished from 1st April 1947. 
True it is that before the War the Ordnance Factories 
"ere under M.O.O. and consequently under Defence 
Department, but during the war all the Ordnance 
factories were brought under the department of 
Industries and Supplies. Since then the M.O.O. 
became the Head of the Inspectorate Branch 
1 Inspectorate of Metal & Steel — I. of MSS., Chief 
Inspector *of Military Explosives C. I. M. K., Kirkec, 
Inspectorate of Stores and Clothing, Cawnpore, etc.) 
•nid the Ordnance Factories were placed under the 
Director General of Munition Production, (D.G.M.P.) 

post which was created under the Ministry of 
Industries and Supplies during the War. Later on, 
"ii the abolition of the post of D.G.M.P., Director 
General of Ordnance Factories, (D.O.O.F. which was 
•■>1*0 a war pqst) became Head of the Ordnance 
factories. Towards the middle or end of February, 
*947 these factories were again temporarily brought 
nder M.G.O., but this was only for a brief span 
, f time because the Directorate of *M.G.O. Branch 
< ncluding the factories and Inspectorates etc.) were 


abolished and passed to General Staff (GS) Branch 
from 1st April, 1947. 

The accompanying chart will help to form an 
idea how the Ordnance Deiwrtinent is administered, 
at present: — 


llon'blc Minister for De/ruce 

* I 

Chief of (initial Mu ft {C<„. S') 


Dy\ Chief of (,< 

■nctal staff (Dc c,V>) 

1 

' i 

D. T. D. 

{ Direct oi of 

Technical 


D, 0. i\ 
{interior of 


Ordnance 

Development) 

i 


Factories) 

1 

( ontroller of Controller of 

1 

Controllers 

1 

Superinten- 

Atms Deve - Vehicles 

of Stores 

dents of 

lopment etc. Development 

Development 

Ordnance 

etc. 

etc. 

Factories 



etc. 


As for omissions, about which I have men- 
tioned in the beginning, I would like to point out 
again that list of production factories which the 
author has supplied is not a complete one. The out- 
standing omission is the non-inclusion of the name 
of an important factory as the Metal and Steel 
Factory at Ishapore. This is not only the biggest 
Ordnance Factory in India but is regarded as the 
parent or feeding factory. It regularly fed the 
different newly started ordnance factories in India 
with man power and materials. 


List os Ordnance Factor iks in India 


1. Metal and Steel Factory 

2. Rifle Factory 

3. Gnu & Shell Factory 

4. Gun St Carriage Factory 

*5. Harness & Saddlery Factory 

6. Clothing Factory 

7. Cordite Factory 

8. Ordnance Factory 

9. Ordnance Factory 

10. Ordnance Factory 

11. Ammunition Factory 

12. Mathematical Instrument Office 
(M.I.O.) now under Industries 
and Supplies 


Ishapote. 

Ishapore. 

Cossqjore. 

Jubbclpur. 

CawitjMnc & Ccmsiporc. 
Slmlijnlninpur. 
Aravnnkndu (Nilgiri), 
Murndwigar. 

Kami. 

Ambernath. 

Kirkee. 
l>eh rad un. 


The following factories, which were started 
during the war have been recently closed down : — 


1. Ordnance Factor) 

2 Ordnance Factory 

3. Ordnance Factory 

4. Bren & Gun Factory 


Khamaria. 
Lucknow. 
Amritsar. 
Hydra had. 


* There is no saddling or Harness Factory at Slmhju- 
hanpnr. It should be “Harness and Saddlery Factory” at 
Cossipore and Cawnpore. Mathematical Instrument Office 
is at Deliradun and at present under the Department of 
Industries and Supplies. 
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J Ourf ^uperinlriidetit <>* I >»*v e- 

loptumt i Weapons) Jubhelpnr 

2 Chief Superintendent of \m- 

munition Kirkee. 

,> Chief Sup« riiitriidrM of In- 
strument* & Hlectronit ■% . . l>ehr,»dun. 

4 Chief JnnjrtM lor oi Military 

It*phvmeH . Ktrkee. 

5, Inspector of Metal and Steel idiupore 
ft. Superintendent of I'roof :m<) 

Experiment ltalaa>r* 

Regarding Laboratory, it tan be said tlKit the 
Lalmratory of the Metal ami Steel Factory, Ghapore, 
is one of the biggest laboratories in India. The 
amount of complicated works and various ty|»es of 
tests that are regularly done here, has placed it to 
the rank of a first rate laboratory in the country. 

The author is correct in Iris remark that the 
■‘Veil of sccrecv hangs very heavily in the Defence 
Service." Hut the veil i-> not too thick to pierce 
through. If a beneficial glance is cast round the 
Ordnance Factories the dearth of scientific personnel 
will not be so keenly felt. Many a scientific per- 
sonnel are toiling and moiling iti this department 
carrying out original works which are being published 
iu distinguished journals m India and abroad. But 
thev get no proper remuneration nor recognition 
even. If scopes and fields are provided to these 
persons they may prove themselves worthy of them. 

One of the achievements of these scientific per- 
sonnel may be mentioned here. During the War 
the Government of India felt the need of sufficient 
scientific technical men iu the ordnance Department. 
Consequently they started a Technical Training 
Centre at Ishapore under Metal and Steel Factory. 
In this centre hundreds of trainees were trained in 
different technical subjects with the help of a handful 
of scientific personnel. Then* trainees after finish- 
ing their course were sent to different newly started 
ordnance factories in India where they showed 
admirable skill in building up of these factories. 
Some of the metallurgical laboratories in these newly 
started laboratories arc efficiently managed bv these 
chemist trainee*- who had their training under my 
humble self. But due to the veil of secrecy the out- 
siders can never -cent the very existence of these 
scientific personnel still working iu the ordnance 
factories. But as the old days are gotie, it is not 
too much to expect that the National Government 
as well a- the leading scientists of the country should 
take some interest iu the long neglected scientific 
personnel of the Ordnance Factories, v 

II. N. Rav 

Metal and Steel Factory I,atx>rato(y. 

Isha{x>re, Bengal, 

18-IM947. 


Voh 13 , No. 7 

CANNIZZARO REACTION BETWEEN FIBRE CELLULOSE 
OF JUTE AND CAUSTIC SODA 

In the method of Neale and Stringfellow 1 ;<* 
the determination of acid value of ccUulosic mater ;.ds 
X/50 caustic soda is added in excess. Objection* 
have been raised regarding the use of caustic soda m 
the ground that secondary reactions such as Canizznro 
reaction occur between caustic soda and the aldehyde 
groups of fibre cellulose, whereby new carboxylic 
groups appear and vitiate the results. Though 
Cannizzaro reaction usually takes place in presence 
of concentrated potash, 2 the possibility of such j 
reaction cannot however be ruled out in the present 
case in view of the fact that aliphatic aldehydes 
which cannot undergo aldol condensation by virtue 
of their structure, have a strong tendency to giv< 
Cannizzaro reaction* 1 ; low concentration of the alkali 
may as well favour such a reaction. 

In case the aldehyde groups in fibre cellulon 
undergo Cannizzaro reaction, the copper number < >i 
the material will appreciably fall after determination 
of acid value This however is not the ease as tin 
following table will show . 

« 

» 

Coj>|H*r Number* 


Method of iu i'! 


Material 

lk* I <>re and 

\fter at i» 

1, value dcterim* 


value deter- 

value 

nation 


mination 

th'leinn* 

nation 

* 

J-1317 defatted 

2 53 

2 57 

i Sodium ehlord< 

treated with N, in 
fUT ami unshed 
«%nd*frer 


2 02 

- . nd eatt stir %«*! i 

i 

i 

j Silver orthntiiif 


» » 

22 

J pile Deviate 
; Pot. iodide and 

J- 1347— defatted 

1 V2 

188 

j iodate 

1 Sodium chloride 

treated with l \, 
NaOU, in the 
void, soured with 
N/10 HCl and 
washed neutral 


t 

1 55 

an«l caustic s«>! \ 

Silver ortliofiim*- 



l 00 

phenqlate 
. Pot. iodide :»n*i 

Chlorite ho We! 

M>4 

Pt>$ 

j iodate 

; Sodium clilond' 

lulo.se front jute 
IJ-I.W) 

f » 

» t 

1 46 

. and caustic so<W 

1 

; Silver orthoum- • 

*« 

.. | 

1 94 

1 phenolate 

J Pot, iodide 1 


-i i lfxlate 

* Copper number was determined by .Schwalbe-Br***' - 
method. Means of duplicate or Iriplii ;ile estimations .it-* 
recorded above. 

Then again, the acid value with sodium chloride 
and caustic soda should be significantly higher tW 
that determined with silver ortho-nitro-pheuolfttc or 
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lassiunt iodide aud iodate if new carboxyl groups 
,H;ar as a result of Cannizzaro reaction. This also 
not a fact, more or less the same acid value being 
.lined by all the three methods.' 

These oliservations therefore do not supi*ort the 
•, regarding Cannizzaro reaction. It may be noted 
: \ 0 only a slight excess of caustic soda has to be 
ti-ed in the case of jute fibre. 4 

1’. H. Sakkar 
A. K. Mazumpar 
K. 11. Paui, 

’uehnological Research Laboratories, 

Indian Central Jute Committee, 

T-llygunge, Calcutta, I-I2-I947. 

Neale and Slriiigfellow, Tici)'. l-'tiiudav .S,><\, At. SSI, 
15137. 

1 Canni/airo, Anti,, 88, 129, ISM. 

* Hick inbottom, Reactions of Organic Coiuixmixls, j». HiO, 

Longman, Green 8c to., I/nnlon, M*45. 

* Surknr, Chatlerjee and Ma/.umdar, /. Tixt. lust., AH, 

T318, am. 


ON THE OCCURRENCE OF SCLEREIDES IN THE 
GENUS OUiA LINN 

• 

Tiik investigation of Sclercidcs in many genera 
.•ml species of Oleaceae shows that these structures 
ire typical and distinguishing features of .this family. 
Tlie matured leaves of six species of the Genus Olca 
namely O. cuspidata Wall., <>. dentata Wall., O. 
Jii'ica Roxb., (). europaca L., O. glandulifcra Dcsf., 
.md O. polygama Wight., were investigated with a 
view to study the morphology and development of 
the Sclereides witlim the leaves. 

In mature leaves of 0. cuspidata, O. dioica, O. 
noopaca, 0. glandulifcra and O. Polygama, the 

* lerenchymatous fibres are nothing but transformed 
I'-ilisade cells running irregularly througli the entire 
mesophyll penetrating as far as tire upper and lower 
> i*idertnis and spreading out beneath each as a regu- 
lar layer (Fig. 1). They arc cylindrical with a 
uniform width, occasionally branching with a few 
"’jail branches as in O. glandulifcra. In O. curopaca, 
1 1 polygama, and O. cuspidata, the palisade cells 
,! velop branches which anastomose and form a reti- 
* ulura. Often .they run in close juxtaposition with 
\ e smaller veins in O. glandulifcra and O. cuspidata. 

he mode of branching is very interesting. Firstly 
split appears in the cell wall of the elongated 

• lereide, especially at the tip region ; gradually 

! -min pushes out in the form of a small knob, over 


which the cell wall arches over to become a small 
plug, which on elongation becomes a small branch. 

The developmental stages of the selereuchyma- 
tous libres studied in the species under investigation * 
proved beyond any doubt that they are nothing but 
transformer! palisade cells, with a good deal of innver 
to elongate. These sclereides arc hyaline with thick 
tignified walls, possessing a well marked lumen of 
uniform width, 



PlG. I. T. 8. of le^f °f t>. glandulifcra showing 
Sclereides within the leaf. 

In the Genus Olea the sclerozed cells of the 
palisade tissue show's very varied types of differen- 
tiation. Based on the present study of sclereides in 
the Genus Olca four types of sclereides may be 
recognized. 

1. Leaves with normal nou-sclerozed palisade 
cells as seen in O. dcntala. 

2. Leaves with elongated sclerozed palisade cells 
running irregularly through the entire meyophyll 
penetrating as far as tlie upper and lower epidermis 
and spreading out as regular layers. These sclereides 
are : 

(а) flattened aud anchor-shaped at cither ends 

as in O. dioica .* 

(б) cylindrical and having a few small branches 

‘ at the ends as in O. glandulifcra and 

0. cuspidata. 
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(cl profuse branching which anastomose to 
for a reticulum as recorded in O. euro- 
para, if. utnericana, (>. angustitolia, O. 
ckrysophylla, 1). undulalu by Vesque 
anil Pirotta (Hoodie and Fritsch 1908).* 

3, Spieular cells are also fouud in the meso- 
pliyll in Olea liaulven and (flea launfolia (Hotter* 
tmirm -Gerhard). 

The firesence of sclvr*>/.ed palisades cell without 
the faculty of growth a-. reported in Syclanlhei 
Jrbortrtili* Linn 1 has not yet been reported in the 
Genus Olea. It is interesting to examine all the 
species of the Genus Olea to tind out whether there 
is any non -elongated scUro/ed palisade cells which 


would become an intermediate stage between norm 4 
palisade cells as seen in O. denlata and highly el 
gated columnar sclerozcd imlisadc cells as reported 
in the several species of the Genus Olea. 

T. Ananda Rao 

Departinet of Botany, 

Koval Institute of Science, 

Horn bay, 28-7-1947. 

1 Ananda Rao, T.. Curt Sci . , hi, 4, 1947. 

* Krishnuawami, I!. I/., Cure. Sci., 10. II, 1942. 

’ Soleredf-r's Si-U-m.ttic Anatomy of the Dicotyledon, 
translated l>v I,. A. lkunlle and 1‘. P. Fritsch, Oxford 
University Press, 1908. 
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agriculture or animal husbandry. 
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DIRECTORATE, NEW DELHI. Post Permanent. Pay Rs. 600 -40-1 ,000-1 ,000-- -1.050—1,100 
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cations, cost accounting methods, advertising and Publicity. 

Apply. Federal Public Service Commission, Simla before 24th January, 1948. 



I'Pt.EMENT : 


l»A T XA 


S the 35tli session of the Indian Science Cougre^ 
is being held at Patna, an attempt will 1>e made 
\ this short article to give our readers an outline 
! the history of thiv ancient eit\ ami of the unique 
ait it played in the political, religious and cultuial 
\Mory of India. The history of Patna and that of 
•Jihar dates hack to the remotest period of ancient 
*4or> . The patient researches of the archaeologists 
ad historians have unearthed innumerable histoiical 
cords from the mists of antiquity 


k 
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l : Ki. 1. Temple nt lkxlh lir.y.t l)t. Gn\.i, Hih.ir 


The earliest capital of Bihar (Magadha) was at 
Girivraja or Vasumati which was founded by Vasu 
< 'haidva-Uparichara, the father of Brihadratha, who 
"tablished the earliest ruling dynasty of Magadha. 
hater on the capital was shifted to Rajagrilia witliin 
tlte hills. Brihadratha was the father of Jarasandha 
»f Mahabharata fame. Magadha* was a centre of 
non -Aryan civilization for a long time and is referred 
to as Kikain in the Rig Veda. The Kikatas were u 
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non-Aryan race who lived in the country which later 
came to Ire known as Magadha. At this time other 
powerful kingdoms flourished in the north and east,, 
namely, Mithila oi Videha in north Bihar and Atiga, 
which, included parts of Monghvi and Bhagalpur 
districts of modem Bihar. The earliest republic in 
India of the I«ichchavis also flourished in aucient 
times, north of the Ganges, with its capital at 
Vnisali. 

The lh ihadratha dynasty was succeeded by 
another dynasty in the 6th century B.C., one of whose 
talers, Bimhisara, annexed Auga, Bimbisara is said 
to have been killed by his son Ajatasfttru. Ajata- 
satru extended his territory by conquests. He 
defeated Prascnajit, the King of Kosala, married a 
Kosala piineess aiul annexed Kasi. The expansionist 
policy of Magadha naturally led to a conflict between 
il and the powerful republic of Vaisali, situated on 
the opposite bank of the Ganges. Ajatasatru in- 
flicted a clashing defeat on the Vaisalians and 
annexed their territory. He fortified the village of 
l\tiaUt>raina which was situated near the former con- 
tinence of the Ganges and the Sono, near modern 
Patna City, in order to repel the probable attack of 
the Liehchavis. 

IMayibhadda, the son of Ajatasatru, transferred 
the capital to Pataliputra, probably to keep out of 
the aggression of Avanti. 

Both Buddha add Mahavira lived in Magadha 
during the reign of Bimbisara and Ajatasatru. 
Mahavira attained Nitvatia at Pavn, modern Pawn- 
puri, about 7 miles from the town of Bihar Sharif in 
the district of Patna. His remains have been en- 
shrined in a beautiful temple in the midst of a tank. 
Gautama Buddha attained perfection at Bodli Gaya. 
He is said to have visited the new city of Pataliputra 
and remarked “Here Anandn, T see with divine and 
clear vision, surpassing that of men, gods in many 
thousands taking up their residence at Pataligrama. 
As far, O Ananda, as there are noble placejj of resi- 
dence, as far as merchants travel, this will become 
the *diief town, the Pataliputra, a centre for the 
interchange of all kinds of wares. Of Pataliputra, 
O Ananda, there will be three sources of danger, 
either from fire or from water, or from internal 
dissensions. 1 ' IPhis prophetic observation was ful- 
filled in a remarkable manner. The burnt wood <H«v 
covered at Kumrahar, near the railway line between 
Patna Junction and Oulzarbagh, where the palace 
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of Chttmhagupta Mauf > a was situated, shows, accord- 
ing to some, that the palace was attacked by tire. 
A [>'>rtu>u o{ tin.* * i t \ was swallowed up by the river 
S»n> am! ih. <H\ aitfcivd creatly from internal dis~ 
. tf . afftr the death *>t Asoka ami again ;n later 

t lines 

The hisloiv o» Mugadh.t i- lather ub-mre and 
uneventful tor m mv decades aftet I'dayi till u‘c 
I < .flit, to the period of the Namla kuig^. P.ttalipulra 
hetaiiu Hi** capital of i big utijme and attained 
. n il pio%|»eJit\ dm me tin.* \ mda period. M^ha- 
piidiiiit Namla, llu foum!*. r of 1 1 1 . \ mda d>uastv, 

*. ,j • tin. hi a (Miamomil tuhr o! India H< brought 
a < oiisidt r.ib|< l*.ut of \otthiiu imha uj* to the liver 
l(t a , within lit. i loti * tin IT- 1 Luhigumplni inscrip- 
tion t a Kharavila tells u*. *»! In* «onqm.sl of Kahuna 
and M-ui.il Me.oiv • n*.t r q»: ion mth* aU that tin* 
outheju | * . » : t o' Hu Ki'iulo’. Pu* id\ nrv and the 
i,i /i tin. r it {'.art «>! \ f v -o:< »«*n pjob.ibp ni!e<l b\ tin. 

\ alula". 


The leigu of Asoka, the grandson of Chamh 
gupta Maurya, was one of the most glorious ejmc: 
in the history of human civilization. During ti 
earlier part of his reign he carried on the expansion; : 
policy of his forefathers, but the conquest of Kalin, 
after a blood v war, proved a turning iioiui m 1 
cured . He shunned violence and directed all In- 
activities towards the amelioration of the social cot. 
ditioiis among hi-* subjects and the growth of religion 
toleration among them. History does not recon 
another instance «»1 a i oiiqueror giving lip the In 
for power at the height of bis glory and bend !. 
energy to the spread *»i the gospel of peace, tolci.. 
linn and welfare of living Icings among men Prim. 
Mabclldra, son ni Asoka, came to Patahputia •* 
Asoka*- reque-t and went to Ce> Ion eariying t) 
ot Asoka He became a monk Inter on am; 
settled as a hermit pmbnblv at modem Hluknapah.c 
vwthm Uaukipur Patahputru became a great cent’ 
of \ t il i ur < 1 .*• i '\ :P«- <lunng the reign of Asoka P 
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The Narnia dvuady was overthrown bv Chandra- 
gupta Mam > a, a scion of the Moriva ctyu of 
Kshatnvoi of Pipplialivana, who had earlier liberated 
north-western India from the Greeks. Saleucits 
Nicator, the Greek utlcr, faded to recover the lost 
territory uml ceded the provinces *to the south-east 
of the Hindu Kttsh. Pataliputra thus became the 
capital of a vast empire extending from the Hindu 
Kush to the Tinncvelly district in South India. 


was irom here that his edicts and messages were sem 
out to the different parts of India and the adjacent 
countries. A great Buddhist Council was convene* 
in this city by the Ktnperor. 

The Maurya Umpire began to decline after Asok 
and the last ruler of the dynasty was assassinate 
by his general Pushvamitra who founded the Sung > 
dynasty in about 186 B.c. Taking advantage of the 
weakness of the State, the Greeks invaded norther: 
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/a but were defeated by the grandson ui Pushya- 
-a on the right bank of the Iudus. Art, religion 
} literature flourished greatly during the Sung a 
<*l. The famous philosopher Patanjali hud 
ng this period. The Sunga dynasty was succeed- 
bv the Kanva dynasty. 

The glory of Magadha was again revived \uiii 
iise of the Guplas. The accession of Chaudia 
jj.ta I marks the beginning of the Gupta eia fiom 
' A.l). The power of Chandra Gupta seems in 
\r been consolidated by a matrimonial alliance 
i } Kumarade\i, a Lichch.ui princess Paiuhputi.i 
tinned to be the capital of India during the Gupta 
mil, in it'- early stage, but according to sonu 
diorities, it ceased to be the capital after the e\- 
eive conquest^ of Saimtdia Gupta, who, found 
• ulliya more suitable for the administration ol Ins 
: domain. Aecordme to otliers the capital was 



,n the count iv orphans, widows, clnldtcn, maimed 
people and cripples and all who are diseased go to 
tln.se houses and aie provided with every kind of 
help and doctois examine tluir diseases”. Within 
two hundred w ih attei the \ml of Fa Hien the 
oh fell into decadcmv and lav m Minis The causes 
which led to n-. dev a\ ate not iklmitek known but 
.1 temble eaithquake iioil about Ml) A.l), and the 
n.ieiyn in\.eu»n b\ tlu lime* w«te couti iblitorv 
idols Ilium T-aue \m tW s ihAiMhlft A |>.) of 
P.itabputia as •. ’ T it.ihpnti a is an old city 

1..1K dw sit teil, Uos\ tilde • mb leiliain the old foutulil- 
ii*M walls. The lihuaieiii', tlmdu temples and 
Buddhist stup.r. which lie in min mas l»e counted 
b\ huudieds ami onlv two 01 iliue lemaiii entire.” 
Unis toi ovo a thousand \eats P.u.ihputiu occupied 
an unique p«*siti«*n m tli<* anew n* woild and. we shall 
• i c, how again and again it uvunud Us impoi lance. 
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' i f ted from Pataliputra to Ujjain by Chandra 
' upta II. 

The Greek am! Chinese visitors to India gave 
• eat publicity to the importance of Pataliputra. 
oiian wrote “The greatest city in India is that 
Inch is called Palimbothra where the stream of 
nanoboas (Sone) and the Ganges unite — the Ganges 
nig the greatest of all rivers.” It may be men- 
“yned that a diversion in the course of the Sone 
.ul occurred about the period of the Muhammadan 
evasion. Fa Hien, the Chinese Buddhist pilgrim 
Mvcller, who ^visited India in the 5th century A.D. 
riting of the wooden wall by which the town was 
Grounded says “The city was the capital of King 
Asoka. The carving and the sculptures which 
uament the windows are such as this age could not 
•lake: they still actually exist. 1 * He makes the 
interesting observation : “All the poor and destitute 


It was during the days of Asoka that a monas- 
tery was established at Nalanda which later became 
the most celebrated sent of Buddhist learning in the 
world. Hiueti Tsang gives a full description of 
Xalanda from which it may be surmized that the 
Nalanda University reached the height of its glory 
between 425 and 625 A.l). According to him the 
Nalanda University was founded by Sakraditva, who 
may be identified with Purugupta, who reigned in 
the earlier part of the 5th century. The University 
had riphly ornamented beautiful buildings. Although 
founded by the Buddhists, the teaching imparted at 
this University was not at all sectarian but included 
all the branches of knowledge known to the ancient 
world. The priests and the pupils, both Indian and 
foreign, numbered about 10,000 and studied Buddhist 
literature and philosophy, the Vedas, Xyayasastra, 
medicine, . SiJpa sliastra, Saqkhya philosophy, ate,. 
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The lemmas of Natandu include tin- rmih of the 
great stupas, a ratine of Yihants and the original 
courtyard of the monasteries. According to 
k'unnuigham, some of the finest sculpture* m India 
aic found at this mu.\ The site with its c\c;uation«- 
and a museum are * lose to the Nakinda tation on 
the Bakhtiarput Itihai lugld Kailw.u 'Ha ( niver- 
srtv was destroyed at tie.* bcginnim* of the 12th 
icnturv when Muhammad Khtlji, son of Bnkhtivar 
Khilfi, mistook it for a fort and attacked it, d*Mro\- 
ing its library. 


In the lirst half of the 12th century, the Sen. 
in Bengal got rid of the Pala overlordship. Tr. 
power of the Pala.-* was crushed during the latu 
part of the 12th century when they were attacks 
h> the rvnas from the east and the Gahadavala^ .* 
Kariauj irom the went Lakshmanaseiia defeated t! - 
< *ah;tda\.da- but Bihar had no strong ruler to oppo 
the imuiMoiis i.f Ikhtivaruddin Muhammad il>. 
Hakhtivar. The Pala. were threat patrons of a:\ 
literature and Miilptuu. The Nalanda 1’niversit 
al-.o ftoini'hed during the Pala period and sevt*» ;•! 
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Patahputra ceased to he the capital of India alter 
the decline o| the < Itipta Umpire 1 f ar *>lia\ ai dhuna 
of Thaiieshwat annexed Magadh, and the other parts 
of Bihar formed several independent State*.. The 
later Guptas revived, to Nome* extent, the kingdom 
of Mugadha with it"' adjoining tracts, hut m the first 
half of the 8th eetilmy both Bihar and Bengal eame 
umter the >\v:iy of Yosavartmm of Knnattj who 
deteated the ruler of MagadhaGaudn (from Hast 
Bengal to the Viudhya Moimtainsh 

The glory of Bihar and of Patahputra was again 
restored under the Palas of Bengal who were the 
last Imperial rulers with their capital at Patna. 
During the Pala dynasty Bihar again played a pro- 
minent role in the history of India and n;s linked 
up will] Bengal. The Pala em[>erors had to fight 
with the Pratiharas of Kauuuj and the Kashtrakutas 
of the Deccan. When tlie Pala rule became .weak 
at the beginning of the 10th century, the Pratiharas 
occupied the whole of north Bihar and north Bengal 
and the Gaya and Hazaribagh districts. Again when 
the Pratiharas were defeated by the Kashtrakutas, 
the Palas regained control over the Gaya. Patna ,and 
Muzaffarpur districts of Bihar and probably also over 
Tirhut. 


othci mnii.tNtt.-iKs ,i ml scats <»i learning were «.sta 
1 dished bv the Pala". Dh.umapala is believed to hav • 
founded the mona-tenes of Yiktunisilu and < Uldatnls 
puti. There is controversy about the sites but mam 
believe that < Hldandapun was at modern Biluu 
Thcte were famous sculptors, tuyned Dhiman aim 
Vitapal, who were brothers, in the court of Dharma 
pala. Innumerable figures of gods and goddesse 
executed in the most beautiful style have^een found, 
m numerous villages of Bengal and Bihar. 

Patna again rose into importance towards tin 
middle of the 1 6th century when Sher Shah made b 
his capital. On his way back from Bengal, he passed: 
through Patna where he is said to have decided P» 
build a fort on the bank of the Ganges. A fort \va* 
built in 1541 from which date it again became the 
capital of an independent State which was finalh 
annexed by Akbar himself in 1574. The English 
traveller Ralph Fitch visited Patna t in 1586 and 
described it as an important market for cotton, 
textiles, sugar, opium, etc., but in the Ain-i-Akbar: 
of A bul FazI, written ten years later, PatnA docs not 
appear to have been a big city at that time. In 1621 . 
Jehangir appointed his son Parwez, Governor of 
Bihar and thereby started the practice of appointing 
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ti princes as provincial governors. Parwez built 
Hatharki Masjkl at Patna and the Pak/aghat 
; .*>site Patna on the other side of the Ganges is 
, hably named after him. When Shah Johan ie- 
:tt-d against his father he forced the surrender of 
♦ ort of Patna from the representative «>t Pur we/.. 

, M:mg the reign of Shah Jehan ami Aurangzeb, 
city enjoyed peace and prosperity. Taverniei 
■ -ues that Patna was the most famous market in 
\ .:ihern India in the middle of the 17th century 
:! s tound liere not only Portuguese mereluints hut 
. traders from Poland. The Dutch traders had 
• ^tablishmcnt here for tiade in saltpetre which the\ 
.necl at Chapra, When Azim-us-Shan, a grand- 
of h'mperor Aurang/eh came to Patna as 
^ ci nor, he changed the name of the city to A/ima- 
-J m 1704 with the Kinpeior's approval. 


source of sugar and saltpetre, which was then id 
great demand for the manufacture of gun powder. 
In 165k the Hast India Company set up a factory 
at H uglily and a trading agency at Patna. They* 
established a factory on a permanent footing in 1675. 
Karlier the Dutch had established a factory and the 
present main building of Patna College was also 
built by the Dutch. The Kuglish improved their 
position under the able guidance of Job Char nock 
(1664 ‘HO). The old Knglish factor's above the river 
at Gul/.arbagh now belongs to t ho Government 
Press. It was here that the 1 ini per or Shah Ahun II 
was recognized as tire limperor of India by the 
Knglish. The French settled down about 1720. 

Alter the Hattie of Plnssev in 1757, when Mir 
Jaiar became the Governor of Hengal, seveial Rajas 
and /eminders and the Deputy Governor of Hihar 





Ho. 5. Stiw.co figure on Base of a temple at Raj^ir, IX. I’ntna, Bill tr 


Bihar again came to he joined to the Subah of 
iiyngal during the period of the break up of the 
lughal Empire. Bengal had earlier become pracli- 
ally independent of Delhi under Murshid Quli Jafar 
Khan who wag Governor of Bengal from 1703-27. 

In the 17th century, Patna had a flourishing 
’fade in cotton and silk goods. In 1620, the first 
Knglish commercial mission visited Patna to explore 
he possibility of purchasing Bengal, silk and calicoes 
■f Patna. In the middle of the 17th century Patna 
became well-known to the European world as a 


opposed Mir Jafat . They were assisted by the 
French. Olive himself came to Patna along with 
Mir Jafar and suppressed the opposition 1 ! The 
N’aw^J) granted the Company the monopoly of 
saltpetre trade. Ali Oauhar, son of limperor Alamgir 
II, invaded Bihar in 1759. He besieged Patna and 
and was assisted by the French. He was driven out 
but came twice lifter this after assuming the title of 
Shall Alam. Shah Alam was Anally defeated in 1761 
at a place six miles west of Bihar town. He came 
to terms with the English and, as has been said 
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before, re«ogid/ed as the Kmpetoj There were 
ttnubk * btluccii *Nf t j Kasim, the new Nawab, and 
the Ktudn n Tin* Nawubk troops 'a c f c (lvtcatcd 
ii» w-vcial I Miller Mir Kasim then formed an 

alham* uith I \ m f *t * » « >r Shah Abm and Nawab 

,Siijah ml Doe la of i >udh In I 7 b 4 , ihev invaded 

Mfhur but \«vie defeated bv Mir Jafur , who had 

been u iil-luUd ali<l the Krudeh at the 

battle of P,i hia <m the 2 MA of t tetohci . the v were 
Imalh deluded at tire battle oi Huxar, alter which 
the F.mpcroi granted the Compauv t h v lhwani of 
M< m\d and Bihar Itihar remained nmted to Bengal 
Mme more Irom this date till flu eparate province 

o| Miliar and < h e a • ,»s c»*at*d ill I 9 td with its 

aj.ital at Patna 

'The formation of Mthar ami ( )(iv,;i as a wpaiate 

pt*»v»il<* "a. pi o< laltned \\\ tin Delhi Ihllb.u, 12 th 

ih< ember, MM I Tin imle.fams in the growth of 
ih< pi o\ i in * ami it" tapit.d Patna, * an be indicated 
le. 1 1 1 * select h >n ot Patna as th * \ emu* ot the Indian 
Nation il CmieKss nt 1912 , All India ihimt.il t‘<m 
hjeme, I!M 1 , Indian N ietu\ l ‘origin ss, 19 dd and the 
Indian Hi lot \ roifK-ss, 1949 , and the establish 
nieiit ot the Patna f’lmeisitv m 1917 , Patna High 
Court, i ‘,i»\ ei mm nt II»»u*e, Provincial Secretarial 
and tin Patna Museum lake other capitals of 
Indian ptovimes, Patna has also made considerable 
pnn.Mi-'. m tin losterim* of education m all bianehes 
o} -a nan «. and art- 'The sites o! the local iollcc.es 
the Patna V **llice, opened on the 9 th Januar\. 1 K 9 A, 
tin Ihhai National V ollegc, 1 NH 9 , the Miliar College 
of I an: im cm ne . 1 N 99 , Patna haw College, PAH), P 
\V Medical College, 1927 , Patna Science College, 
192 M, Patna Women's College, 1940 and the Covein 
men! Degree College h »1 Women oil the banks of 
the Canges and all ut a line, remind in of the 
PatahpuMa, which v\a* a seat of learning, almost 
t<lttnl m leputalion to that earned h\ the Xakmda, 
*r iksasda, < hlandapun or the Yikrauuisda monastery, 
and where the students ot the iwannis of Paiuni and 


Vvadr were having their lesson?* in grammar a., 
logic. Hc-idcs these institutions, other colleges a 
libraries are the Patna Training College, lib. 

V eterinary College, Patna School of Art, Patna Mb: 
School, Deaf and Dumb School, Cowrmik 
Ayurvedic School, CovcrnmeiU Tibbi School, Klim 1 
Mitksh Oriental Public labtarv, Bihar Rescan 
Societe, Patna Cnivcrsity Dibrarv , Sinha Libia: 
Bihar You ni! n icii's Institute etc. 

Witlim three decades between 1911 and 1945 
there lias not onlv been an appreciable improvunu 
m the amenities of life, varieties of institution 
trading .utivitv, opening of banks, aerodrome, P 
birth o! the New Capital for the employees of if 
Mthar* Secretariat, but ako in a phenomenal grov,!. 

• >t the population ot Miliar. In 1911 the populate * 
of Bihar ’* :e- 29,,VI7,A72 and mi 1941 it i * *se \ > 
.U3,Ah>, !5d That Patna o| the da\ - ot I Buchan. n 
which foiittiiivd on 1 \* 5.2,000 houses, he now b. ■ 
faedd with a probkm of -lioilage of home- e\in aft*, 
lli* convolution ot more than a million Ti 
i r"\uuim nt • *l Miliar has been sponsoring plans . - 
a Clearer Patna On its northern side, the Mil'.*' 
Co\ i r MUtfiii is proposing to the Covcinmeiil * 
India, the i oicdi net ion oi a bridge across the (hig. 
it Patna instead of MokaiUeh < >n the siaitlum k 
th* nt\ n»a\ extent! upto Kumrahni, where pi 
labneaps] h"lW‘s m.iv be constructed , reminding n 
ot tlu 1 n I • i Umbel palisades oi the capital n| tl: 
Maui\a-». and its inhabitants I.et us ho; * i ■ > mibib. 
iht id* al s\mk*h/ed b\* tin W'heel, whndi is pla 
at tin o Din ot the flag ot the hnhan I nn»u 

.S ( ( U jt t » i , t 

Tin* tudiot <« kina* It «lg«M with gi,iiiiu*I«* the help » 
ha. Jr. m Pr*»t f j* h’n uta< Ji.«r \.i .ia.) Piet. P 

A| i/oie«taf *t she Pali. it Nation. ii k>uhg< m lit' prepal at ’• > - 
» if llte i ft u 1* 

5 t mii thmks an .im- to ill.* !huit*»r r.tiur.a, \r- * * 

i*>,n* al Sea\r% oi India, * lovrmnu ill ot India, h*j p* ? 
tui-sinti Ii* no* the pli»»to.;taphn ha tHn^ti.iimy riso. nun’ 

:IM .si/ v‘- CuL) 



Rationalisation of Medicine in India 


Sir Ram Nath Chopra’s General Presidential Address at the 


Indian Science 

iNTKomx'J'lON 

'pIK highest honour which a scientist iu t h i > conn- 
in can aspire to, is to Ik* elected the President 
tin: Indian Science Congress, and I \\i>h to e\ 
my deep sense of gratitude to vou for this 
MincUoii. On looking hack at the brilliant arra\ 
ui\ predecessors great scientists, distinguished 
idustnalists, and eminent statesmen, I am also made 

• »:i -cioits ut the great responsibility wlmh the clci - 
., to this nfliiv entails ( >n receiving the news 

in\ election, 1 wondered whether I would be able 
< do justice to the task assigned to me. 1 accepted 
n!: great humility and with doubts n( m\«ahihl\ 
succeed worthily that meat statesman and lore 
t.-l national leader, Ihitne Ministei Pandit Jawahai 
,.11 \ehru. I was, however, cncomagcd b\ the 

• mghl that in earning out m\ duties, I shall have 
c Mill support and collaboration oi the body o! 

• mcnl scientists and others associated with tins 
.at oi eanisation. 

Tile \ Cline ol tile coigns, in Patna is ol 

• nonal intei est to nu, It was dating I921M0 that 

Patna Pniveisitv invited me to deliver a coins'- 
leetuies in eonuectioii with the recently tounded 
' ikhraj Ray Readership in Natural Science. As at 
.at lime, I was engaged in the study' of the 
.Uionali/ation of Jthe use of the materia medica of 
'•nliKeiiotis Medicine, I selected it as the subject ol 
iy lectures. To-day, in my address on the Kahonali- 
than of Medicine in India I propose briefly to 
view the work done since and to indicate how this 
Uidy is likely to help in replacing the empiricism 
urrent in medical practice by a system based on 
ci entitle research and verification, a rational 

; stem . 

. iNPIMKNOrS Mkwcink 

Z.m ith of Development . — The development of 
nodical science in India is a fascinating study. The 
meieni Hindi! System of medicine has not only pro- 
vided relief for the past many centuries, but is still 
doing so to large section of our people over vast areas 
♦f this great country. Ayurveda, which is stated to 
have been written alxmt 2,000 years B.C., formed 
the foundation stone of medicine in India. Later 


Congress, Patna 

« mi Mich works as Charnka and Snsinta, and many 
others dealing with Midi subjects as anatoim , 
medicine, surgeiv, gynaecology and obstetrics, made 
their appearance. The human bodv was dissected 
and attempts weie made to undei stand the lunetions 
ol important organs. A dose Mudv ol the literature 
ol that peiiod reveals the stiength and extent ot 
scientific knowledge of ancient India regal ding the 
diagnosis and treatment ol the diseases then 
pu valent Karlv records indicate that the immu- 
nity to sinalbpox conferred by cow-pox was known 
m that age. The iheiapeuttc agents used were both 
of organic and inorganic origin. It has been shown 
that even anaesthetics, administered both by the 
mouth and In inhalation into the lungs, were used 
lot surgical operations in the early' part of the 
Cluistiau era. Paitieulai attention was paid to 
dietetics, and dietary was caiefully worked out with 
due legat'd to individual susceptibilities and accord- 
ing to variations in tiling and seasons of the year. 
About this time, Hindu Medicine had attained its 
highest development and there is evidence to show' 
that it permeated far and wide into ligypt, f I recce 
and Rome, and played an important part in moulding 
both Creek and Roman medicine, and through the 
former the Arabic system. 

Decay. As invariably happens, decay set in 
with the passage of time, and dm mg the first 
millennium of the Christian era Hindu medicine 
became not only sterile but waned and declined in 
its standard of efficiency. When the Muslims 
invaded India, they brought their own healing 
system ; this gradually gained gioutid in the country 
and became the State System of medical relief. 
Muslim medicine had been gieatly influenced by 
( fieek medicine, as it reflected in the name Unaui 
(Greek) by which it is generally known in this 
country. It brought with it rich stores of* materia 
medica derived both from the Arabian and the Greek 
souracs hitherto unknown in this country. The 
Arabs also had made great advances in the domain 
of chemistry, and their materia medica had as its 
basis the generally accepted scientific doctrines of 
that ittriod. 

* Til its turn, with the decline of Mohammedan 
rule in India, Muslim medicine also suffered a set 
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back and made way for thu Western System of 
medicinal relief, which was intr<*dueed by the advent 
of the Kuropeariv The new Kuropcan system 
gradually found iU way to the people, and apprecia- 
tion and demand fot it extended universally all over 
the court trv Particularly this was due to il- surgical 
achievements ; at tlie -.ante time its more systematized 
and standardized materia mediea supplanted to a 
great extent the hetet Mgemnt * mdigemni*- drills in 
use. 

In tile evolution of praetiee of rational medicine 
in this <ountt\ f we have , tlieTvfiuv, to i.*>n ider the 
effect^ pfodueed b\ the imp.ut or all lln-t factoid, 

I'n-stut Position What c the piesent position 
or indap noils medicine hum the utilitarian and 
scientific aspects? It » gennullv believed that 
Ayurvedic mcdiciur had remained sterile ior many 
cental its Dili mg tins pt-nod, much of the old 
literature was cither mutilated or ln>t, ami degciieia- 
lion set in in all it-- various btaucltc**, pirticularlv m 
surgery, gynaecology, etc The piactue of medieim 
was restricted at first to the Pticstlv Class and then 
to certain Mib caste*. who on one sale believed that 
as the Avurvedn was an inspired science, it was not 
possible to improve on if further bv the wisdom of 
man (hi the other hand the touching of dead bodv 
was regarded as polluting and, therefore, sinful, 
and the dissection of bodies was given up, the result 
was that studies of such basic subjects as Anatomy 
and Phvstoloyv were altogether neglected The 
effect of ignoring these basic studies particularly on 
surgery can well be imagined A luge number of 
drugs were, howevei, introduced during the late 
Buddhist period and proper tv equipped hospitals 
and a well organized sv stem of State itiedieal relief 
was instituted, But with the; decline of Buddhism 
deterioration set in all found in knowledge, teaching 
and practice of medicine Not only was information 
rcgaidiug numv drugs lust, but recognition and 
identification of a large number became impossible 
This was a great loss to Ayurvedic medicine, and 
whilst there undoubtedly is reason to be ptotid of 
its glorious past, it is not possible to view tl^ present 
condition without a sense of apprehension 

It has been my good fortune to come into con- 
tact with eminent scholars and practitioners of 
Indigenous Medicine, some of whom have also 
studied* the Western Medicine. They are equally 
concerned with the decline and sterility of the system 
but consider tlmt as there is much in common 
between the old and new ideas concerning the etio- 
logy, pathogenesis and treatment of disease, the 
restoration and development of • the Indigenous 
system would not be difficult. The old theories of 

f 

causation of disease according to them can be justified 
in the light of recent advances in scientific medicine. 


Some even claim that there are indications that pu 
old Hindu medicine had knowledge of the bade J. 
origin of disease, and that even the role of viru 0 
was not unknown. They point out that in tV i: 
-vstem more attention has rightly been given to 
state of the soil, that is, the body, than to the sm.; 
of disease, that is the micro-organisms win/ 
become engrafted on it. In recognizing the m 
portative ot this soil factor, which has now hw\\ 
appreciated h> Modern Medicine, Indian Modus « 
was undoubtedly centuries in advance of iU 
Western The eminent scholars and practitioner' < i 
Indigenous Medicine, however, realise filllv the m* 
for investigation and research, if their system «»: 
medicine t" to he brought into line with the pre^w 
da\ 1 cquu eineut>. For with the lapse of time ,e.; ! 
changes in environments some disease-* have becoii.,. 
modified and perhaps their aetiology and patholn.. 
altered Whih some o| the old di^ca^e- have d: 
aj^»e.tred new om*" have ionic in The gu .* 
advance icceiitlv made in treatment too cannot b< 
neglected. Villen fresh knowledge is acquired, the:; 
practice would Ik* at a giavc di-adi antage. IY 
foi Illicit el v, \erv little has been done so far in tie 
direction Mam among the orthodox Vania-** si 

believe in the divine origin of Avurveda and u • 

the introduction of any innovation-. Thcv hac 
u-sistcil all attempts at the inclusion of new idi » 
and even of considering tlie po-*sibilit\ of ai.\ 
improvements ut the practice of their ancient s\ -,u : 

Tlie position with regard to Ttbbi uiedicii;. 
both as regards its theory and practice, is tro bell • 
than that of the Ayurvedic medicine. What Is •- 
been said about the present dav status of Avuivcd. 
medicine applies with equal force to the literal in 
and practice of Tihbi medicine. 

That there is much in the Irvligenous Medieim . 
especially in its materia mediea, which can eoiiP 
butc to the w ell-being of tlie people of this count! \ 
is beyond anv doubt. Eminent Western sehol.c 
and the medical men have borne testimony to the: 
efficacy and usefulness. But with such a background 
as has been described above. Indigenous Medieim . 
it is believed, cannot play as effective a part nor take 
its proper place in the present day medical relief w 
this country, as its exponents would claim, and th«* 
people would rightly expect them to do. They wyd 
first have to put their house in order and becom 
cognisant of the present-day environments and tlu : 
requirements. The practitioners wi.11 have to b 
properly trained, and unauthorised practice will ha\ 
to be rigidly eliminated. The true spirit of research 
and discovery will have to be inculcated an«* 
irrationalism excluded from diagnosis and treat 
meat of disease. The discoveries which have prove ’ 
effective beyond doubt in the treatment of disease 



mu. st be accepted and incorporated, and all inherent 
. ejudices discarded to achieve the one sublime 
Mject of the alleviation of human suffering. 

Mkdical Rburf to thk Masses 

Mode of Relief. — At the presejjt time in this 
, 1 st country, medical relief to the masses is carried 
iiit by two agencies- - ( 1 1 Indigenous and (2) 
Western : — 

(1) Indigenous Medicine is being practised by a 
\,tst number of practitioners. Unfortunately only 
.» small portion of these have received any propet 
-vstematic training in educational institutions set 
up for the purpose. Of the rest a few may have 
acquired some knowledge through connection with 
families which have either practised this art for 
generations or through having sold medicines, lty 
f.ir the largest number, however, have received no 
Paining whatsoever. Most of them collect an assort 
mh nt of medicines ami sell these to the ignorant ami 
credulous masses. Many of them are wandering 
pedlars who carry their stock-in-trade of medicines 

itli them from place to place. Their nostruitis have 
die virtue of cheapness no doubt. I ml they cost the 
people very dear indeed, '['here is evidence to prove 
’hat they are responsible for producing much misery 
aid suffering. Hut it is this very class which at the 
"•.e-ent time attends to the needs of the major 
Portion of the population, particularly in the rural 
ocas which are so inadequately supplied by properly 
Pained practitioners of any system. There are 
however, some important considerations in favout 
••f the Indigenous Medicine if it is properly practised. 
Tin: first is that the materia medica used is derived 
entirely from indigenous sources, and therefore, is 
inexpensive and suits the people whose economic 
condition is low. .The second is that these systems 
ne ingrained among the people u'ho have faith in 
the treatments prescribed and the drugs used. Rome 
even consider that it suits their constitution better. 

(2) The second agency of medical relief is 
’h rough practitioners of Western Medicine. This 

’ stem of medicine has been in vogue in India for 
■uarly a century and a half, and is the form of relief 

• cognised by the State. Though it has a scientific 
! isis and is, therefore, much more amenable to 

Hional practice, it unfortunately does not reach 
’ nich more than 20 per cent of the population of 
’ids vast country in spite of all efforts that have 

• en and are being made to extend it. 

The reason for this tardiness is not far to seek. 

; he economic condition of masses of the people is 
‘■ry low and there are millions who cannot afford 
uy kind pf treatment whatsoever, cheap or expen- 
se. Consequently, they have to depend on 
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charitable medical relief institutions which, con- 
sidering the extent of the population, are not only 
too few in number but are so suited as to be avail- 
able only for limited areas of the country round- 
about. The cost of medicaments is so high that 
most of these institutions with limited annual 
budgets, are not able to cope with the demand for 
common essential drugs, to say nothing of the 
expensive medicines which are sometimes necessary 
and are even indispensable. For these reasons, but 
chiefly on account of its costliness, the practical 
utility of Western Medicine for medical relief on a 
very large scale has been limited. 

In any scheme of rationalisation and extension 
of medical relief to the masses, nil these factors will 
have to be carefully considered without prejudice 
for or against any particular system medical relief 
on rational lines and on as extensive a scale as 
possible being the prime and only consideration. 

Irrational Practice of Modern Medicine. -Quite 
in contrast to the Indigenous Medicine, Western 
Medicine has made enormous strides, both in connec- 
tion with the causation of disease and its treatment. 
This is not the place for me to go into details of the 
progress which has been made during recent years, 
but its effect in relieving human suffering lias been 
remarkable. So far as the application of these dis- 
coveries in actual diagnosis and treatment of disease 
among the teeming millions of this country is con- 
cerned. it must be admitted that the general practi- 
tioner has lagged far behind the times / in his 
knowledge and equipment. This position is un- 
satisfactory and regrettable. It has been my painful 
duty to point out, from time to time, the tendency of 
practitioners of Western Medicine towards mere 
empiricism. The remarkable progress in the aetio- 
logy, physiology and pathogenesis appears to lose 
its significance, and makes little appeal to them in 
the actual practice of the healing art. Diagnosis is 
still made on empirical basis in the majority of eases. 
Non-critical and irrational use of therapeutic agents 
is rather the rule than the exception. In part this 
is due to the fact that medicine is mostly taught 
through European and American text books and is 
practised without making due allowances for climatic 
and other environmental (petors. The ideas regard- 
ing diet in disease run counter to the beliefs held 
by people and are often repugnant to theif social 
and religious susceptibilities. In fact if the state 
of mldical practice in India is examined without 
prejudice, one is forced to the conclusion that with 
the exception perhaps of a small number of institu- 
tions, such as large hospitals and colleges and of a 
comparatively small number of practitioners, the 
practice of Western Medicine is not even a shade 
better than that of Indigenous Medicine. And one 
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dare not estimate the harm that been done 

through ttK!!»crtfniiii«te use of powerful remedies 
which science ha^ [dared in the hand** of the 
l*ractit>onerA. 

In addition the outlook of the average Western 
medical (*aetitioiK*r of the pre-cut dav is sadly 
restricted. White hr is always erving down iudi- 
Returns medicine, h§* takes no steps to improve the. 
low standard of his ov\n practice The charge of 
irrationalism applies as much to him as to the practi- 
tioner of indigenous medicine. Pandit Juwahar Lai 
Nehru, while inaugurating the meeting of the 
Conference of Physu inns hist year, criticised the 
spirit of narrow tiadc unionism which dominated 
the medical profession in India lie exhorted the 
practitioners to keep in view tin* interests of the 
community as a whole and to help in building up a 
healthier and mole prosperous India This call was 
t r ill v 1 * needed for public health is perhaps the most 
important item in the programme of a nation and 
vet its promotion is badlv neglected bv the medical 
profession in this country It is a sad commentary 
on tliirifrs that though Western medical science has 
been well established in the whole country for at 

least half a ecnturv, if not more, it has not yet 

succeeded in making the aver aye educated men more 
health conscious, to say nothing of the uneducated 
and ignorant masses Again, there is very little 
understanding between the medical man am! the 
patient. The doctor often looks down upon the 
poor class of patients and does not accord them the 

sympathy and consideration which is their right. 

This is particularly the case in government and semi- 
government institutions. The resentment often ex- 
pressed in pres* and elsewhere, bears ample testi- 
mony to this fact, and most of ns are aware of it 
from personal observation also 

These are some of the potent reasons why an 
average Indian shuns the Western medical practi- 
tioner and prefers the more sympathetic and consi- 
derate Vaid or Hakim. How can rationalisation be 
achieved under such conditions? I sav without the 
lgast hesitation, from my personal experience during 
the last forty years that T have discerned little pro- 
gress in the rationalisation of practice of Western 
medicine generally in this country. Hut while X say 
this, I must also admit that the blame docs not lie 
wholly, at the door of the general practitioner. 


Why Ration \t« Mkoicink not Practisko 

Financial Starvation . — One of the chief reasons 
whv rational medicine has not tx?en practised, is 
that those responsible for the Government of this 
country in the past have neglected the grovvtn of 
the nation building health services. The- / 


exjKmditure has in the past, been absurdly low 
compared with that what should have been spem 
The Shore Committee on Health Survey ar 
Jkjvdopinent has (jointed out that even after makie 
due allowance for the much higher national income- 
in countries like Great Britain and the United StaP 
"India should have spent annually Rs. 3 '3/- pv: 
head of the (copulation if her expenditure on hoalt! 
services were to bear the same relation to tu 
national income as the amount spent in Great Kritai:, 
in 1034-35 on health measures bore to her ou:. 
national income On tlie basis of a similar coin 
parisoti w ith the United States, India’s /> cr rufri* > 
expenditure « >tt health, -hould have been Rs. 2/5 O'* 
In comparison with these ligates the combine*' 
expenditure on medical relief and public healtl 
activities in the provinces during 1941-45, range* 1 
between 2 8 annas />- > capita in the Central Fr«> 
vine* s to 10 9 anna-- m Bombay Is it, therefore, 
surprising that medical education ami medical o 
search which form the foundation of rational medi 
cine have suffered seriously? The teaching in.dilu 
tioiis ate too few and maiiv of those that exist an 
(WHirlv t , equipped and inadequately staffed Tin 
teaching *»f -udi important subjects as physiol* »gv 
and filial macologv the science of action of drugs, 
wliicli mainlv depends the progress of medical 
ti eatnient , is highly defective Others such .t- 
patholngv and bacteriology aie no better. Practical 
instruction in most subjects leave- much to 1* 
desired. Hospitals and dispensaries are few and 
far between, and lack modern facilities and 
appliances, and the number of practitioners is fa: 
below that required for adequate relief. 

1 ledical Education . Medical education should, 
therefore, be carried out on much broader and 
sounder lines than heretofore if the present low 
standard of medicine in India is to be raised. Tin- 
can only be done bv improving the educational 
institutions, both as regards their teaching staff and 
equipment. No doubt, this will mean enormoit- 
expenditure, but it is expenditure that will repa v 
itself many times. 

The system of letting all the clinical teacher - 
indulge in private practice has led to much abus* 
and neglect of their teaching duties. Such practic- 
al State-supported hospitals has given rise to mo- 
reprehensible differential treatment of patienp 
While it is desirable that a few of the senior teachc* * 
may take up private practice and bring the e v 
perience from that particular type of -practice to t! 
student, its indiscriminate indulgence by all teacher 
has done incalculable harm to medical education. 

Then, large sums of money are being spent » 
present on students going to foreign countries U* 
obtaining qualifying medical degrees. If our ov 1 
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..(Rational institution^ were improved tlii^ drain 
n!d stop. Facilities for post-graduate studies 
v i aid be very considerably increased and medical 
„* iduates encouraged to take these courses fre- 
;,xntly. This can best be done by sending selected 
iv uhers to progressive countries to receive advanced 
is. :o\v ledge and after their return to disseminate it 
..:in>ng the medical profession. Provision should 
,»Nii 1 h? made for sending abroad qualified individuals 
: *{ training in specialised subjects so that this know- 
,*%lge is brought to the post-graduate students, 
i.vchange of lecturers and professors should be 
diauged with well-known institutions all over the 
\<>ild. With the object of training our own men 
n special lines experts in highly specialised subjects 
liniild be imported, for limited periods, into Uni- 
'.usitics and Colleges, irrespective of the cost. 

uiouj> I'uiciice . -—It is obvious that modern 
:«<cdicinc cannot be practised scientifically and 
: it tonally unless the necessary expert personnel and 
labilities for diagnosis and treatment arc available. 
Both these are sadly lacking at present even in large 
towns. During recent years the development oi 
k, r < mi p practice,* that is, collaboration oi specialists 
n different branches with all their resources in the 
1'agnosis ami treatment oi disease, has become a 
rty noticeable feature in America and in Great 
Britain. In the latter country, the proposed National 
llt.dth Service will bring into being the liealth- 
‘C ntre, an istitutiou which it is intended should 
:*io\idc the general practitioner with all modern 
Methods of diagnosis and treatment. If the medical 
; Mctice in tliis country is to be rationalised, adequate 
"vision will have to be made on similar lines. A 
ml ginning on these lines was successfully made in 
me School of Tropical Medicine, Calcutta, some 
' * ars ago. 

Medical Reseat ch . — There ih no doubt that 
: .it tonal medicine cannot be practised unless there 
f- extensive medical research. Here again one is 
truck with amazement at the callousness and apathy 
the Government of this country in the past, at 
manner in which medical research was relegated 
'<• the background. The annual grant for medical 
f -search by the Government of India, till recent 
•'.irs, was only a paltry few lacs of rupees and even 
: tts was cut down through the disgraceful recom- 
" -ndations of the Inchcape Commission. The 
'> 'tarch worker is poorly paid and all the best talent 
."•vs to practic ( e because it is more remunerative. 
V ai have only to see what importance countries like 
f c U.S.A. and Great Britain, are attaching to 
' dical research and the amounts they arc spending 
this purpose, to realise the importance of medical 
T; search in rationalisation of medicine. With all 
disabilities it is not surprising that the standard 


<>f medical practice in India is low, ami scientific 
'*! rational medicine lias not been practised. 

The immediate implementing of a progressive, 
plan like the one put l'roward by the llhorc Com- 
mittee will enable us to draw abreast of recent 
knowledge and to introduce in our country up-to- 
date teaching and rescaich and what is best in the 
health administration of advanced countries. Medi- 
cal education, post-graduate studies and medical 
research will thus be brought to the level in the 
progressive countries. This will mean that the 
expenditure on health measures which has hitherto 
been in the neighbourhood of the absurdly low figure 
of about 6 annas p t r capita pci annum, will be 
increased to 2 5 rupees a year. 1C veil when this has 
been done India would be spending on public health 
only 15 per cent of hoi national income (Central 
and Provincial) as compared to the 25 per cent spent 
by Great Britain. But increased expenditure is the 
only method which will eventually give the country 
an up-to-date health organisation and medical relief 
on scientific basis. 

Trained Personnel and tlteii Retiring Age . — 
Trained personnel is the first and foremost important 
single factor for provision of adequate medical relief on 
rational lines. India possesses not more than 40,000 
trained medical men and this works out about one 
doctor for 10,000 ot population. Jvveu this propor- 
tion does not give a correct idea because most of 
this personnel is concentrated in large towns. Look 
at it any way you like, the present nmflber available 
is entirely inadequate. For adequate relief necessary 
for rationalization there should be at least one 
medical man per 1,000 of the population. In fact 
in advanced countries there are two or three per 
1,000. Thus we need, at least ten times the number 
we have and it will take at least 30 to 40 years to 
train sufficient men for our need. It is imperative, 
therefore, that we do make the most of what we 
have. The present retiring age in legulur services 
and elsewhere is considered to be 55 years when 
most of the incumbents are yet fit to carry on 
efficiently for many years. They should be made 
to work as long as possible and, if necessary, their 
sphere of work should be changed to suit their 
physical capacity. 

When we come to highly specialised workers, 
such as Research Workers, of whom we have a still 
less adequate number, it would be foolish to retire 
them as is the usual practice at the age when they 
are most valuable for training other workers, 
organising new institutions and directing the acti- 
vities of younger ’workers. 

The retiring age of 55, which is now treated in 
the country as an unalterable law, was fixed by a 
foreign Government for Imperial Services staffed 
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largely by foreign worker*. They wanted them to 
go back Home, live in comfort or carry on efficient 
'Work for many year* at our expense. What 1 am 
naymg al>otH medical worker* applies with equal 
force to other scicutilic and technical personnel. 
There is no other country in the world where other 
than manual workers are retired earlier than 65 
yearn, 

Tiik Kong or Indigenous Medicine 

lihore Committee. -The lihore Committee con* 
skiered in detail various aspects of public health 
and medical relief, but left the part played by indi- 
genous medicine severely alone. It was stated that 
the Committee was not in a position to assess the 
leal value of indigenous medicine as practised to-day. 
They stressed, however, that certain aspects ot 
health problems could be secured wholly or at any 
rate largely, only through up-to-date scientific medi- 
cine and that indigenous medicine could not give 
much help here, as preventive medicine or public 
health was its weakest feature at the present time. 
The Indigenous Medicine does not also, at present, 
deal with such vital aspects of medicine as obstetrics, 
gynaecology, advanced surgery and other highly 
specialised subjects. Further, no system of medi- 
cine which is static in conception and practice and 
does not keep pace with the discoveries and researches 
of scientific workers the world over, can ever hope 
to give the best ministration to those who need its 
aid The Committee, therefore, recommended that 
"it should be left to the Provincial C.overuments to 
decide what part, if any, should be played by the 
Indigenous Systems m the organisation of public 
health and medical relief. It is for them to consider, 
after such investigations as may be found necessary, 
under what conditions the practice of these systems 
should lie permitted and whether it is necessary, 
either during some inteiim period or as a permanent 
measure, to utilise them in their schemes of medical 
relief.’ * The criticism offered is very cogent and 
awaits an answer bv the exponents of Indigenous 
Medicine. 

The scheme envisaged by the Hhore Committee, 
admirable as it is, is bound by its very nature to 
take a considerable time to mature. The question, 
therefore, is whether things should be allowed to 
drift ns they are drifting while a perfect system is 
being evolved or should anything be done : n the 
interim period to improve the existing inadequacy 
of medical relief by using the Indigenous System? 
And if something is to be attempted^ what line dioitld 
it take? 

Popular Fit it. — T here are many thinking people 
who consider that while a comprehensive and rational 
system of public health is being evolved , use should 


be made of Indigenous Medicine. indigene v 
System— good, bad or indifferent as it may be— -t 
caters for the needs of the major portion of th, 
population particularly in rural areas. They, there- 
fore, consider that it cannot be excluded altogetk**; 
from the field, and urge that it should be used to r . 
best advantage while the process of evolution ol i 
I perfect system of rationalisation of medicine is ben.* 
worked out. During this transition period, they ai <> 
liojH.* that Indigenous Medicine will overhaul )• 
and become an integral part of the |H.*rtnam*nt sy>n 
evolved. 

If the existing state of affairs is considered with- 
out prejudice, there would appear to be a good d<..*> 
of justification m favour of this course. IndigenoU' 
Medicine should be given a fair opportunity to ovci- 
haul itself, to discard what is useless, and to brim 
up-to-date, in the light of modern discoveries, what 
is intrinsically efficient and useful in it. It is 
to be remembered that the people who still 
Indigenous Medicine do not all belong to the ignorant 
and the uneducated class. A portion of the high 
intelligentsia in the country, who can think for them 
selves, believe* m its efficacy, and it is reasonable t* 
suppose that they must be getting some benefit v\u 
of it to think in this way. One is, therefore, tou«<, 
to conclude that Western Medicine has not attempted 
to understand the Indigenous systems, and has hu e. 
carried away by the inherent prejudices of 
foreigners who have hitherto controlled the destine 
of medical relief in this country. Hut while mu 
can understand the European medical practitione: 
not understanding the value of Indigenous Mcdicim. 
it is not possible to endorse the views of the liuh.c,: 
practitioners of standing, when they assert that m 
notice should be taken of it, as it is archaic and 
obsolete, and therefore more or less useless. Tin* 
attitude shows a lack of appreciation of the funda- 
mental* and practice of their own system, and makt> 
it essential to reorient their ideas with regard to the 
extension of medical relief. 

Synthesis of Modern and Indigenous Mhdicim 

I have always held that some of the distinction , 
drawn between the various systems of medicine 
practised in this country and which have given ri-e 
to the prejudices in the minds of the advocates 
one system against even the good points of anodic:, 
are unreasonable and unscientific. The univcrs.il 
and cosmopolitan nature of medicine docs, of cotnv.. 
vary according to environment, and with the advance 
of knowledge necessary adjustments have * to 1* 
made. But the only solution for rationalisation f 
medicine is the evolution of a country-wide exte'i 
sion of a system, which can be regarded in the work 
of the Bhore Committee, "neither as Eastern n <r 
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i -stern but is a corpus of scientific knowledge aud 
: u-tice belonging to the whole world to which every 
, mu try has made its contribution.'’ 

Regarding this question I feel that a thoiough- 
synthesis may, at present result in the almost 
...mplete submergence of the indigenous into the 
\V it stern system. For, the Western system is based 
.,s, the surer foundations of biological and physical 
-eicnces, and has all the recent facilities for diagnosis, 
van- and prevention at its command. Moreover, an\ 

■ i ;,l synthesis will take many years to work out. 

The Indigenous system, on the other hand, is 
. heap and suits the pockets of the poor, and being 
udespread, serves a very large number. Undci 
iiiodein democratic conditions the State too can not 
,h indifferent to what is popular with its. people, 
■such a cheap and popular system can not be ignored 
..ad we must consider whether the building up of 
•iuicut health services in the country can not be 
i \t ended and accelerated through its addition* to 
’.In- State-sponsored Western system. 

Western medicine, which at present dominates 
:!u country and is the system recognized by the 
n.Hi-, should discard its narrow outlook of contempt 
mi anything which is not its own. The Indigenous 
.aedicule, on the other hand, should discard its 
■nlieiciit prejudices and bring itself up-to-date by 
nvoi poraling from othei systems all that is of value. 
Vlu- practitioners of indigenous medicine should 
mderstaiul that in these" days no claims of esoteric 
i.nou ledge can be entertained, nor origin, antiquity 
aid fancied utility urged as justifications. 

h a Sy n ex is Possible ? — In connection with the 

■ ntionalisation of medical practice in India two 
mportant questions suggest themselves. Firstly, 
an the practice of medicine be so regulated by the 

exponents of modern and of the indigenous systems 
that the fullest possible use is made of the facilities 
•nailable for diagnosis, treatment and prevention of 
disease? I have already alluded to this. The second 
tucstion is, can a synthesis of indigenous and 
modern "Systems of medicine be attempted so as to 
promote the utilisation of the knowledge from all 
•nailable sources for the interpretation of health and 
liscase and for diagnostic, curative and preventive 
purposes? 

. A Partial Synthesis . — I believe that both exten- 
ion and acceleration are possible through what may 
oe called a partial synthesis of the two systems, in 
>he elementary stages of our teaching. The present 
ourse of study in the indigenous medicine should 
!> e suitably curtailed on one side and enlarged on the 
<-ther. On the side of curtailment, I suggest that 
’•he teaching of subjects like Afiatomy, Physiology 
>nd Pathology should be reduced to some extent. 
1‘heir inclusion, on the present scale, in the curri- 


culum of the Indigenous medicine leads to consider - 
able confusion in the minds of the students. In 
passing, it may be mentioned that this reduction in 
Judies will go parallel to the reduction in the studies 
<>f students of Western medicine, as proposed by the 
Hliore Committee. On the side of enlargement, l 
Miggest that in addition to the basic principle of 
Ayurveda and Unaui the students should be taught 
the basic principles of Western medicine. They 
should also be given training in preventive health 
measures. 

The net effect of this suggestion will be twofold, 
li will shorten considerably the period of study and 
i Ims lend to the training of a much larger number 
ot qualified practitioners. And, secondly while 
giving the students u sufficient background of 
scientific knowledge with regurd to the diagnosis, 
ucutiucnt and prevention of disease, it, at the same 
time will make them conscious of their own limita- 
tions, and of the necessity to appeul to higher 
practice in difficult cases. There are about a hundred 
thousand practitioners ol indigenous medicine in, 
India, many of whom could he quickly fitted for this 
purpose after suitable training. 

Those who are likely to object to this curtail- 
ment and partial synthesis, should bear in mind that 
nearly 80 per cent of ailments arc of a minor nature 
and can be dealt with by simple medical aud surgical 
measures and require no advanced knowledge of the 
theory of diagnosis and treatment. Moreover, the 
suggested training will enable the practitioner, to 
become an integral part of the health services, and 
thus the administrative difficulties now being ex- 
perienced in some provinces through u dual system 
of medical relief will be avoided. 

The services ot such practitioners will be of 
particular value in the rural areas, which arc now 
almost beyond the reach of modern medicine. Rural 
medical relief will be considerably facilitated if some 
further steps are taken to standardise medical practice 
by prescribing uniform scales of drugs aud medical 
appliances for institutions, their production in bulk 
and distribution under the auspices of the State. If 
all practitioners are properly registered and practice 
by non-registered practitioners prohibited, a reason- 
able standard of competence could be secured by 
prescribing and enforcing the necessary rules regard- 
ing an expeditious system of training and exaraina- 
tioiwn respect of their qualifying diplomas. 

Research in Indigenous Medicine 

» 

Importance of Research . — Nothing can remain 
static in this dynamic universe, and the ever-chang- 
ing world needs every-changing methods to deal 
with its ever-changing problems. Indigenous medi- 
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tine < ;sn he no exception to this rule. While this 
partial and workable* synthesis is taken in hand, 1 
would earnestly suggest that careful research be 
fnadc by the exponents of the indigenous medicine 
so as to link their system with the modern medicine. 
There is nothing derogatory in this. Hut the work 
run only be taken up by the learned Tunis and 
Hakims and is bound to take time \ and vet, if this 
is not done then systems me bound to become 
entireh obsolete . The process of rationalization of 
their materia medtea should be comparatively easy, 
and has already been taken up hv a iiuiiiIht of 
workers outside these systems 

A reference has, however, to be made here to 
the unreasonable attitude adopted by some of the 
indigenous practitioners towards the workers out- 
side their own fohl. They consider that investiga- 
tion of their drugs bv methods of chemical analysis 
and biological testing developed by science, serves 
little put pose. It is opined that there is something 
mysterious in the action of “whole drugs” which 
cannot be investigated 01 elucidated by such tests. 
It is possible that there may be some such factors. 
The discovery of antibiotics and hormones in plants 
to which no importance was previously attached mas 
lend support to these views. Hut these should be 
explained and the mvsteiv cleared by efforts of the 
exponents in the light ol ptesent knowledge. If 
they do this, a complete synthesis will not be a 
remote possibility If they fail, the world outside 
cannot he blamed if it refuses to believe their 
theonvs. The piesent day world cannot accept any 
fantastic views whatever be their origin and however 
strong then following. The result will be their com- 
plete extinction in the course of time. 

The outside workers should not lie depressed 
bv the hostile attitude and should go ahead. livery 
little contribution adds to our knowledge and may 
help maternally towards the alleviation of human 
suffering 

I now give some concrete suggestions for Re- 
search iti l hugs, in Indigenous Materia Medica, for 
lhug Standardisation, Manufacture and Control 
which are essential for rationalisation, 

, l)Kt't;s amp Mkiucai, RgguisrtKs 

Central Institute for Drug Research . — My first 
suggestion is that a Central Institute for Drug 
Research should be established at the earliest possible 
opportunity. The lines on which the Institute 
should work have already been endorsed by thoi» 
Council ol Scientific and Industrial "Research. The 
Institute will ensure the fullest collaboration between 
all the allied sciences concerned in drug research, 
between the scientists themselves, and between them 


and the industry. By rationalising the Mater*.* 
Medica, the Institute will help considerably tht 
rationalisation and extension of Medical Relief ah 
over the country and particularly in the rural areas 

It is worth recording that the beginnings of tins 
work were laid down by me more than a quarter u: 
a century back at the School of Tropical Medicine, 
Calcutta. As a result of the activities at that School, 
botanical identification, chemical analysis, pharma 
oo logical studies and clinical trials of a large numbt; 
of commonly used drugs have been completed 
Rational explanation with regard to the efficacy o? 
sonic of these drugs has thus been forthcoming, am] 
a number ol these drugs are now largely used by 
medical practitioners in the country. Hut only tin 
fringe ol this vast subject has yet been touched, h 
would be bn the proposed Institute to take up thi- 
work on an extensive scale in all its details. 

All sections ol the Institute should be libeiaih 
staffed and generously equipped. It should fierforu. 
the dual function of investigating the imligenou- 
materia medica on scientific lines so that it can Ik 
hi ought into more extensive use, and of syuthesizin, 
and evaluating with special reference to the require- 
ments of this country, the new remedies which aw 
being daily introduced by scientific organizations ami 
lirnis of repute. In so fai as these remedies ,iu 
essential for the welfare of the people, economic com 
mereial pi oecsses for their manufacture should h« 
worked out immediately. Ihul such an institute beer, 
established after World War 1, the acute shortage 
of drugs which was experienced during the World 
War II would not have occurred. The jountry u'otild 
haw been self-supporting with regard to medicinal 
agents of every description. Further the price n? 
drugs would have been brought down to the economic 
level of the people. Such a scheme does not preclude 
the existence ot individual foci of I'esearch in univer- 
sities and other research organisation ; on the other 
hand these should be encouraged more than eve; 
This Institute should also be independent of the wotk 
envisaged in the Drug Control Laboratory* and in 
the Divisions of Biochemistry and Biological Kvahia 
lion of the National Chemical Laboratory. 

The Central Institute should have a fully 
equipped special section in which the exponents <>: 
the indigenous medicine can work in their own wav, 
rationalise their materia medica and demonstrate ib 
efficacy to the world. 

The reason why a Central Institute has not beev 
brought into existence is that the vested foreign 
interests wanted this country to remain the largest 
dumping market in the world of all kinds of drug*, 
good or bad. 

Panel on Drugs and Fine Chemicals . — The Shore 
Committee, to which I have already referred, gave 
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:<hi> consideration to requirements* of the country 

regards essential drugs and other medical requi 
They considered that for the better medical 
, Aid organisation of the country, the therapeutic 
-’stances and medical appliances came second in 
- ; tH)rtance only to the adequate number of jht- 
- f nnei needed by the country and they stressed the 
, \trenie importance of making the country selt 
^porting a.s regards drugs and medical requisites ot 
» ry description They pointedly drew attention 
; tlte disruption of the medical relief organisation o} 

• v country brought about by the shortage of drugs 
m<! medical appliances caused by the Wai . The> 
-uonglv felt that India must never suffer that fate 
icain. They brushed aside the usual argument- 
atv.mced against the manufacture of drugs and medi- 
al appliances m the country, such as that the cost 

< ! production in the country would be* greater ot 
that the raw materials for the manufacture of drugs 
'eie not available in the country <>i that certain 
hnit>s and appliances w ere of such a highly specialised 
character that they would take long to produce in 
India and then the difficulty of patents. The\ cou- 
riered these arguments and came to the conclusion 
thal these objections made it all the more iinjw>rtant 
\n plan on a wider basis. India has enough talent 
<nd more than enough, and if it is properly exploited, 
n could match production anywhere. They definitelv 
t.itcd that tin* lack of raw materials for making 
^nthetic drugs m India was an additional reason 
hv in addition to the drugs the raw materials should 
iko be produced in the country and they saw no 
•hlfirultv in such a manufacture being made a success 
However, they recommended that an ad It or com 

• nittce should be appointed b\ the Government ot 
India to go into the question. 

Such a Committee was instituted hv the 
I’l.tnning and Development Department of the 
Government of India in 1945 under my chairmanship 
’ hi this Panel for Fine Chemicals, Drugs and Pharma 
^uticals, were represented the leading scientists and 

• he representatives of the important drug manufae 
nrers in*the country, and the services of an eminent 
msulting chemical engineer from the I f . S. A. were 
'ade available in an advisory capacity. This com- 
httee thoroughly went into the question and pro- 
hiced a valuable Report in 1946. I particularly want 

draw your attention to some of the salient recom- 
mendations made by the Panel. The country must 

• r >duce all essential drugs and make them available 
r »r use of the masses at economic prices. It was 

Pecifically recommended that the manufacture of 
' o types of drugs should be undertaken immediately, 
' unely (1) those which are essential for guarding 
he health of the public and warding off infectious 
K eases and (2) those for which India already has 

can easily develop raw material in abundance. 


Under the first category conic sulpha drugs, anti* 
malarial*, antibiotics like Penicillin, Streptomycin, etc. 
The arsenicals and D.D.T. can also l>c included in 
this list. The Panel recommended that the manu- 

t 

facture of these drills should be taken up immediately 
and recommended that Govertnncnt should take up 
the initiative and put up the first plants which should 
■'live as models. 1 wish to draw sjavial attention to 
this recommendation, and its full significance will 
l>c understood when you realise that the represents! - 
lives of commercial (inns, who were piesent, fully 
endorsed the view that the tust plants shoutd be put 
up by Government. Those would serve sis models 
for the industry and provide si training ground for 
pel sound. Further, these drugs are needed by the 
poorest of the poor and thev must be inside available 
t<> the health authorities at tlte lowest possible cost. 

In the second group come drugs of vegetable 
oiiiiin. The production of the drugs fiom vegetable 
sources, such us ipiinine, emetine, morphine, caffeine, 
ephedrinc, santonin, essential nils, etc., should be 
developed to the fullest possible extent, Imlh for 
the needs of the country and also for export. These 
drills are literally to be treated as the wealth of the 
lountry and should lu- exported to good pur|Mise. 

Deputation to England and tin I'. S. 1 . -In 
consonance with life recoinmendation of this Panel, 
the Government of India deputed two distinguished 
scientists from the HaiTkine Institute to go to Knglund 
and America to exploit the possibility of the manu- 
facture of antibiotics, sulpha and atitiinalarial drugs. 
They returned to India by the end of November 
last year uud submitted their Report to the Govern- 
ment of Tndia, Department of Industries and Supplies. 

I have seen this Report and can say without hesitation 
that the Report is of great national importance for 
more reasons than one. In the first place, it gives 
complete data which are necessary for undertaking 
the manufacture of drugs and these data show dearly 
t lint all these drugs can be made much cheaper ill 
India, at about l/5th the cost, than they can be 
imported from abroad, and when the question of the 
tieatment of millions of the poorest of the poor is 
involved, this is a matter of very important considera- 
tion. But the making of these drugs is not to be 
recommended solely on the grounds of saving money. 

A Valuable Training Centre. — The makittg of 
drugs in the country in a State Institute would mean 
greatly increased production. If the drugs are manu- 
factured in the country, we would have an excellent 
training centre, such as we do not possess at present. 
The Government of Tndia is incurring a heavy ex- 
penditure for sanding tncu abroad for training, ft 
should be realised that no country abroad gives train- 
ing' in industrial production readily. Dr. B. C. Roy 
recently stated that though he could get promises of 



great deal of facilities for academic training of our 
men, he wan not so successful as regards industrial 
training in manufacturing concerns Here lies the 
importance of the scheme We have workers who 
have gained the experience of production and have 
the necessary ability and are actually producing these 
drugs in a *emi -commercial scale in laboratories like 
the Hrtflkine Institute, We should now put up a 
large plant under public auspices, which will provide 
those facilities for training which the country has so 
far lacked and without which the country will get 
nowhere This will provide a first-class modern 
chemical plant and research laboratory for training 
for drugs and fine chemical manufacture. If such 
a scheme materialises, l fee! confident that within 
a few years, we would train hundreds of new chemisu 
and within a reasonable period, sav 10*15 years, the 
country would become fully self-sufficient and would 
not have to depend on foreign import. 

Vegetable Wealth ot the Coutthy, The question 
of the manufacture of the second type of drugs I 
have mentioned above is equally important Here 
we have literally ready made wealth in our hands 
and in these days of lack of dollar credits, we can 
use this great wealth of the country to very good 
purpose for foreign markets. A start has alrcadx 
been .made in this direction, only now the (Govern- 
ment must take a hand rind put the production on 
a proper basis, 

I would, therefore, urge the Government of 
India to immediately consider these propositions and 
take steps to implement them. T have said before 
that even the Panel on which representatives of com- 
mercial firms were represented, had no hesitation in 
saving that the first plants for the manufacture of 
synthetic drugs like sulpha drugs and antibiotics must 
be put up by the State and nVm that we have the 
necessary knowledge and trained ivorsomtel, there is 
no reason why the interests of the country be damaged 
by delaying the implementation of the proposed 
scheme which is essential for the rationalisation of 
medicine. 

RKSKARCII TN iNDlORNOtTS M \TRR I \ MkIUCA 

This work must be carried out in a systematic 
manttci under the following sections : 

Identification of Plants . — The materia ttiedica of 
indigenous medicine consists predominantly of sub- 
stances derived from the vegetable kingdom* and 
practically all the plants used, grow in India. In the 
investigation of these plants the greatest difficulty I 
encountered in the beginning was that many plants 
mentioned in the literature baffled and defied recog- 
nition and identification* The descriptions in 4 the 
old texts were in such vague and general terms that 


it was often iin| possible to be certain whether 
specimens obtained were of the drug described, Ttv 
identification of drugs is naturally not possible until 
prominent characteristics of each plant are establish \i 
But the verbal descriptions as given in the old lite- 
rature, could not enable the botanist to ideal h 
plants and parts of plants which even in themsehts 
do not invariably present the same characteristics and 
even the learned exponents of indigenous medio ru 
cannot, with certainty, indicate which is the authenUi 
specimen mentioned in the old texts. As a result 
considerable confusion has arisen in the literatim .»* 
indigenous medicine. Again, many drugs arc fre- 
quently sold under different names, and entireb 
different drugs often under the same name. V* r\ 
careful and detailed enquiries had, therefore, to k 
made before a plant could be taken up for iincMi 
gation. In the work of identification help was at fir * 
obtained from the \vork*> of Western writers of tb. 

1 9th century such as Jones. Ainslie, Roxburgh, 
Wallich, Pyniock, Watt , and others who had carru^ 
out laborious studies to classify these plants. Tim 
also did not %olve all the practical difficulties that 
arose. 

Ihtmiu <0 Plant Industry. The great handle,*! 
was that there has not been in this countrx a prop*-’, 
organisation corresponding 1o the- Bureaus of IM.ua 
Industry in advanced countries which collect and kcii 
the information concerning plants up-to-date .m«l 
encourage investigation and research. The Botaniia! 
Survey of India (Kcowmiie Products Section) .m*< 
Forest Research Institute (Minor Products Section 
do some scattered work in this connection but tk 
whole work must be unified and concentrated so th.u 
full collaboration with allied organisations can k 
established 

For collecting and supplying a\\ information t» 
garding plants, a Bureau of Plant Industry on tb 
lines of that existing in the United States of America 
and in the U. S. S. R. should be established Utah' 
the Ministrv of Agriculture. The Bureau in Ameru * 
can serve as a model. It carries on its *activiti< * 
under the Department of Agriculture in collaboi .< 
tion with agencies such as Bureau of Rntonmlop 
and Plant Quarantine, Federal Crop Insurance 
poration. Federal Surplus Commodities Corporation 
Forest Services, Office of Foreign Agricultural Rel*e 
tions, Agricultural Marketing Service, Food and 
Drug Administration, etc. Any organisation phu 
ning to stimulate the cultivation and development * < 
medicinal plants in this country must collaborate wit 1 ' 
scientific workers in allied branches for the solution 
of inter-related problems. The functions which sik 
a Bureau could usefully perform, are multifarior 
and should be worked out according to the requir 
meats of the country. For example, it could colic* f 
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maintain up-to-date information with regard to 
plants of economic importance by carrying out 
nrveys ami collecting statistical data regarding 
:l; L ir vxi>ort and import. It could have information 
. . 1 1 h regard to new species which can he successfully 
Mtrmluced and commercially developed and alftut 
markets in India and abroad. It should have know- 
ledge regarding the quality and quantity of drugs 
lowing in a state of nature and which are and can 
ov. successfully cultivated. Substitutes of pharma- 
. « q ** t ial drugs which might serve the same therapeutic 
\u j m isos could be investigated under tin's auspice* 
ut{ brought into use. The Indian drug trade has 
•vMoitsly suffered because the quality of drugs lias 
jot been maintained and adultet atioti has been rife 
The bureau could exercise quality control and icgu- 
« -itc* drug trade by establishing drug einporia which 
•nld act as a central clearing houses for authentic 
•hugs li should establish herbaria for the various 
’ * i vs Of economic plants. Detailed *ur\evs of grass 
and othci localities would be the function <>t 
Mas Bureau so that measures for piotecting live-stock 

• '.dust the menace of poisoning could be adopted 

/' i oc/ga .l^neullutal Relations. Tlu* Sections on 
! ofeign Agricultural Relations should be ail impoit- 
. at part of this Bureau if a scpai ate Bureau foi 
da* purpose is not established. This will help “in 
•uidition to other activities, medicinal plant eiiltun 
publishing statistical infoimatiou showing the 

• Mueipal market outlets for such botanicals nearest 
t their point of production and by establishing liaison 

Uh countries through diplomatic and other channels, 
!,v ! ptocurcmciit of seeds and other agiicultural in 
“nnation necessary for the acclimatisation of a new 
'op of economic and industrial significance* \ 
Herbarium of Medicinal Hants. - The section 
lhu can of Plant Industry should have along with it 
1 special section of Herbaria of Medicinal and 
kcoiioinic Plants. Herbaria are urgently needed fot 
:, '°d and fodder plants, grasses and for plant poison - 
•ns to men and animals, edible and poisrmous fungi, 
•Bgae, mosses, etc. Knowledge regarding these plants 

lacking at present. 

• 

There is, no doubt, a large herbarium in the 
Botanical Gardens at Sibpur, Calcutta, but the speci- 
mens are so mixed up that to look up for a specimen 
Bke hunting for a needle. in a haystock. In order, 
tiierefore, to facilitate the work on indigenous drugs 
mne years back, I decided to build up a reference 
urbarmm containing authenticated specimens of all 
Medicinal plants growing in the country. The collec- 
,f,, i of such a herbarium was slow at first, but was 
Kxded when grants for the purpose were sane- 
! oiuxl by the Indian Research Fund Association and 
'“ 3C Imperial Council of Agricultural Research. A 
^ i equipped botanical unit was established for 
8 


making collections of plants front all parts of India 
and for their proper preservation and identification. 
Bv extensive investigations and collections in the field 
and by lalxtrious studies in all the existing local 
herbaria in different parts of the country, about 
10,000 specimen* of nearly two thousand of the 
common species of medicinal plants were collected. 
Several sheets of each species were prepared, mid to 
ensure perpetuity and enhance and extend their 
utility to scientific workers, three more or less, com- 
plete sets of specimen, were housed at the Forest 
Research Institute, Debra IHin, the School of Tropi- 
cal Medicine, Calcutta, and at the Drug Research 
Laboratory in Kashmir State. A few hundreds of 
the uncommon species have still to be collected and 
this is being gradually done ; tins work could be 
expeditiously done by the Bureau of Riant Industry. 
This Herbarium is already becoming known and is 
Uing u<ed by scientific workers. 

Suivt'v of Medicinal and Poisonous Plants. 

Side by side with the survey ol the distribution of 
medicinal plants, there should be a section on Survey 
of Poisonous Plants and Food and Fodder Plants. 
A preliminary survey was made by me, yeais back. 
The exact habitats of plants growing in a state of 
nature or otherwise were verified during extensive 
tours and a lot of existing confusion was cleared up. 
Many of the medicinal plants are poisonous to man 
and animals, and m the course of the survey, notice 
was taken ol those hich have toxic properties but 
are not used in medicine. It was fery soon realised 
that while much work had been done on this group 
m Kurope, America, South Africa and other countries, 
no systematic work had so far been attempted in 
India. 

But much temains to be done. The distribution 
of many plants us described in the literature of indi- 
genous medicine in the latter half of the 10th century 
is often vague and inaccuracies which have crept in 
have passed from one book to another. Again plants 
may change their habitats and exotics may come in. 
Such a survey is, therefore, important not ouly from 
the point of view of distribution of medicinal plants 
l)ti t in other respects also. 

Further, for the extension of medical relief on 
rational lines it is not only necessary to make a 
scientific study of these plants but to cultivate them 
for therapeutic use if need lie. The only# way in 
which it is possible to determine the areas of optimum 
production, with any degree of accuracy, is first to 
find out whether a particular plant grows well and 
in abundance or is scarce in any particular area. 
These studies alpne can provide the basic information 
regarding the suitability of localities for the cultiva- 
tion of different plants. The gradual development 
of such work lias led to the cultivation of a number 
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of plant* of great utility with as good active principle* 
contents, as arc found anywhere else. 

The medical and toxicological aspects of the 
Cryptogam ic flora of India constitute an almost un- 
explored held. We have very little information about 
the deleterious effects produced by Indian algae 
Many of the fungi * uch as rie.ts, smuts, etc., attack 
food and fodder, while poisonous mushrooms grow 
in many parts, Many more poisonous species exist 
than have been studied, and about these also little 
nr no information is available. The same applies to 
liverworts and mosses of India. 

Poisonous Plants and Insecticide. —So far as the 
Phanerogams (flowering plants) are concerned, two 
main groups exist: (a) the group of plants j>oisonous 
to man and livestock. This is a large one, and while 
considerable information is available about plants 
poisonous to man, knowledge regarding poisoning of 
the livestock is meagre. India possesses roughly a 
third of the bovine population of the world and the 
question of its fodder supply is of utmost importance, 
liven in countries like America, where much is known 
about these plants, the figures of losses suffered 
through jioisoninK are high. Similar figures of losses 
are not available in India, but they are sure to be 
verv high. Unless detailed information about these 
plants is available, preventive measure cannot be 
adopted. Grasses form an important part of the food 
of animals and some of these develop dangerously 
large quantities of hydrocyanic acid, flour ides, etc., 
under certain climatic and soil conditions, especially 
in time of drought when plants have become wilted 
and stunted. 

lb) The group of plants poisonous to insects and 
fish is also important in the economy of the nation. 
Insects do incalculable harm and are responsible for 
a considerable loss of life and destruction of property. 
On a moderate computation the annual loss caused 
to India through insect pests lias been put at 2 ,000 
millions of rupees and over a million and a half in 
human lives. An effective control of these enemies 
of social and economic progress will reduce this 
enormous loss and will facilitate national develop- 
ment. One means of fighting them is by insecticides 
which could be supplied by this group of plants. In 
spite of the development of cheap, synthetic and 
potent insecticides, such as D. I). 1\, vegetable in- 
secticides still hold a prominent place, as they arc 
less deleterious to warm blooded animals and plant 
life ami possess immediate knock-out effects. 

Cultivation of Medicinal Plants . — The acute 
shortage of drugs during the World War II diew 
attention to this important subject and a good deal 
of interest is now being taken to give it a practical 
shape. Most of the drugs required for therapeutic 
purposes are grown in this country. Those which 


do not grow can be grown in selected places. Among 
the exotics of great practical utility which have Us :i 
successfully cultivated may be mentioned anchor.^ 
ipecacuanha, digitalis, pyrethrum and others. l\ 
should be realised, however, that this is no novic - 
u# k but needs socialised knowledge and guidan r 
of a scientific organisation. The soil, the season 
planting, the gathering time, hybridisation, pl.u.t 
diseases, etc., are some of the important factors whu 
call for expert attention in connection with the aetiw 
principle of plants. The collaborative efforts of plant 
eulturists, pharmaeognosists, pharmacists, pharm.i. 
eulogists, entomologists and chemists, are essentia'; 
and these could be made available only by such on* a- 
uisations as the Central Institute for Drug Research, 
Bureau of Plant Industry, Foreign Agricultural Pel* 
tions Bureau, etc. 

I)r r<; St\ni>\ri>is.\tion and Drug Controi. 

Rationalisation of medicine is not possible u'\ 
the drugs in use are standardised and controlled 
This applies with equal force to the drugs used r» 
Indigenous medicine. 

Adulteration. -It has been shown that a hfrL< 
number of drugs and pharmaceutical preparation 
marketed in this country, vary a good deal in regain 
to the potency claimed for them. While a certaa; 
amount of deterioration in active principles tak' 
place through climatic factors and effects of storar ■*. *. 
it has also to be admitted that often open and wilful 
adulteration of many remedies is being practised. T" 
rectify this state of affairs, the Government of link « 
appointed the Drugs Knquiry Committee of 1930-31 
under tnv direction. Investigation on an ^xtensiu 
scale showed that the position was even worse th«m 
had been believed. The Committee submitted iP 
report early in 1931 but unfortunately legislation 
could not be enacted till 1940, and owing to tlu 
exigencies of War, it was not possible to cstabli^ 1 
the machinery for implementing it till April last yt\u 
(1947). This legislation, while it is far from perfect, 
should help materially towards stabilizing tKe quality 
of drugs in this country. 

The Committee unfortunately could not sugge i 
any action with regard to the drugs used extensive!' 
in the indigenous medicine, although there wa 
abundant evidence that these were extensively adi^ 
terated and were often of inferior quality. The ma ! 
reason was that the active principles of many of the 
drugs had not been identified and, therefore, t 
standards could be laid down for their control. 

The protagonists of indigenous medicine should 
realize that unless standards are established for drug 
they use, either by their own methods, ot by tlu 
generally accepted chemical and biological assay, the 
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cacy of their drugs cannot be guaranteed. Esta- 
-lunent of standards for all drugs and their i»- 
M<m in the Indian Pharmacopoeia of the future is 
.-Mutely essential before such drugs can play an 
••vctive role in a rational system of treatment. 

Indian Pharmacopeia. — A National Fharnia- 
;jvia is primarily meant to meet the claims aud 
, atisfy the needs of a particular group of physicians 
: a particular time. The object of a pharmaco- 
•. :a is, in the words of founders of the Uuited States 
.tnnacojmeia, “to select from among substances 
. ,eh have medicinal power, those the utility ot 

■ ,:ch is most fully established and best understood, 
id to form from these, preparations and composi- 

iis in which their powers may be exerted to the 
. ,ite->t advantage". The modern pharmacopoeia is 
Umk of standards, its fundamental objects are "to 
■vide standards for drugs aud medicines of tliera- 
'it'o usefulness or pharmaceutic necessity, sijfli- 
. uti> used in medical practice ; to lay down tests 
the identity, quality and purity, to ensure, as 
.. as possible, uniformity in physical properties and 
i. '.svc constituents". In other words, usage - 
>fimal usage and scientific usage arc bases of*judg£- 
■. ;it Such criteria arc no less applicable to indi- 

• •..'•tis medicine as to Western or any other system 
medicine wherever practised. 

The Drugs Enquiry Committee considered the 
ic .turn of compilation of an Indian Pharmacojxvia 
came to the conclusion that there were cogent 
■at die reasons in favour of it. The methods of 
Mpy vary in different countries. The raw inate- 
'• ftoni which medicinal preparations are made do 

■ possess the same qualities, and may not be avail- 

'o readily in one 'part of the country as in 
"tlier. The effect of climatic conditions on the 
>i maccutical processes has to be studied. Racial 
' •lions in dosage* also have to be considered. For 
c reasons the pharmacopoeia one country is not 

• <ys applicable to another country. It is essential, 

• fore, that each country should evolve a pharma- 

1 • • i ia bevt suited to its own peculiar climatic and 
: d factors. It should include the therapeutically 
ve substances of known composition, of definite 
1 n, of well-established therapeutic use, of known 
vity, and with necessary standards for determin- 
afe maximum dosages. In the case of the drugs 


iu use, it is essential that requisite standards should 
be established for strength and purity of the mate* 
tials which are to be used in treatment. 

* 

A Permanent Pharmacopeia Committee . — Such 
standards are being gradually worked out and have 
actually been evolved in case of a number of drugs 
used iu the practice of medicine both indigenous and 
modern. It is gratifying to note that at last the 
foundation of such an essential work has been laid 
l»v the publication of an Indian Pharmacojxeial hist 
complied by a Committee appointed by the Central 
Health Ministry (formerly Health Department) of 
which I was the chairman. This work should be 
considerably extended by the proposed Central 
Institute for Drug Research and other research orga- 
nisations. A permanent Committee should he act 
np on the lines of British Pharmacojm in Commission 
or the organisation in the lb S. A. to build up an 
Indian Pharmacol x via including all drugs of value 
iu the practice of medicine in this country. This can 
Ik accomplished in the very near future if all faci- 
lities are made available. Such a PhnrmacojxxMa is 
essential for rationalisation of medicine in this country 
and will act as a bulwark against the present tendency 
towards irrational practice. 
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SHORT LIFE SKETCHES 
or THE 

General President and Sectional Presidents 

General President litre lie continued to work for the next 20 year-, 

becoming Director of the In>titution in 1934. IK 


UIK RAM NATH CHOPRA, the first son of 
^ lie wan Haulm N\tlh Chopra, was horn in 
(•ujranwallu, West Punjab in 1 883 As a younj? 
Imv, he was of a timid nature and slightly built, but 
showed keenness for his school work from the very 
beginning After a fairly successful school career, 
he joined the Punjab Cniversity and graduated front 
there early in 1902. II is teachers m the University 
were so favourably impressed with bis sweet disposi- 
tion and zeal for studies that they advised his father 
to send him to Hug laud for higher studies. During 
the summer of 1902, Chopra proceeded to h'ugland 
and enrolled himself in Downing College, Cambridge. 
Here be staved for six years obtaining his Science 
Trij»os m BIOS, L.K.C.P.. M.K.C.S. (ling.) in 1907, 
and M B., B.CIi (Cantab ) in 1908 Britisli medi- 
euic and physiology was at the zenith of reputation 
at thi-. period under such internationally renowned 
exponents as Ihu croft, Langley, Haskell, Nuttal, 
Dixon, llordcr, Clifford Albtitt, Osier, Langdon- 
Brown, etc., and he had the good fortune of coming 
muter the inspiring influence of some of these 
teachers. Deciding to take up medical research as 
his life’s career, Chopra enteted the laboratories ot 
Professor Dixon and took up specialized study in 
that held of advanced physiology which deals with 
.the action of chemical agents on biological tissues 
(pharmacology). Under the direction of the late 
Professor Dixon, he prepared a thesis entitled 
‘Action of drugs on ciliary movement in the respira- 
tory tract’, which later won him the degree of Doctor 
of Medicine in 1912. 

Chopra entered the St. Bartholomew’s Hospital 
while still enrolled at Cambridge, and towards the 
latter part of 1908, competed for the I. M S. examina- 
tion standing third in order of merit. As a young 
I.M.S. officer he saw active service first in liast 
Africa and later in the Afghan War, for nearly 12 
years. For a man of Chopra's temperament and 
keenness for research and academic work, it must 
have been a great relief when the School of Tropical 
Medicine was established through the untiring efforts 
of Sir Leonard Rogers and he was chosen to occupy 
the chair of pharmacology at this institution in 1921. 


retired from the School of Tropical Medicine in 194! 
and took up an appointment with the (lovernimmi 
of the Kashmir State, first as its Director of Mcdh i! 
Services and later as Director of a Drug Rescan h 
Laboratory which the State (lovurument establish* ,! 
for the first time under his inspiration and guidanc. 
At . present, he i> still actively engaged in buildim 
up a research centre hete for work on the botam 
chemistry and pharmacology of Indian drugs. 



i. 


Chopra’s contributions to medical science cover 
a wide range of subjects. The main theme, which 
seems to have attracted his attention early and t<> 
which he returned again and again, was the study 
of Indian indigenous drugs — their chemical composi- 
tion, the physiological action of their active principle' 
on living tissues in vivo and in vitro, and the bio- 
chemical and hio-physical changes brought about i» 
mammalian organisms on the administration of then' 
active principles. The aim and scope of the work, 
as he conceived it as early as 1922, was as follows : — 
(1) To make India self-supporting by enabling 
her to utilize the drugs produced in the 
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country, by manufacturing them in a form 
suitable for administration. 

(2) To discover remedies from the claims of 
Ayurvedic, Tibbi and other indigenous 
sources suitable to be employed by the ex- 
jioncnts of western medicine. 

(3) To discover the means of effecting economy, 
so that these remedies might fall within the 
means of the great masses in India whose 
economic condition is very low . 

(4) And eventually, to prepare an Indian 
Pharmacopoeia. 

From scientific and academic viewpoints, the 
*ik on indigenous drugs has set up a high standard 
medical and chemical research in India and has 
cussed international attention to it. Its value fiom 
K 1 economic viewpoint is no less woithv of note, 
^ it has given a definite fillip to the Indian drug 
culuslry. Chopra's book on ‘Indigenous Drug’s ol 
India’ and ‘Medicinal and Poisonous Plants of India' 
? \olumcs) will stand as lasting monuments of his 
iiuhusiasm and endeavour in a field which has 

Idoni been trodden by scientific medical Workers. 

• 

Another side of Chopra’s interest in the develop- 
. nt of pharmacological work in India manifested 
’■ elf m a large number of his published papeis ami 
n Ins bonk on ’Tropical Tlierapeiitics* and ‘Anihcb 
« . * i a 1 1 cs * . He was one of those who wanted to bridge 
the gap between pharmacology, therapeutics, and 
hmcal medicine. Most of his work therefore leaned 
\a\ily towards studying problems of ’applied ami 
. i acticar aspects of clinical medicine and ex peri - 
'cntal therapeutics. lie effectively brought about 
i liaison between laboratory researches and hospital 
•cdiciiie. 

The pioneer work of Chopra in building up 
Indian pharmacology, and in giving an impetus to 
ucdieal and scientific research on ’applied’ problems 
i peculiar interest to India, soon marked him out 
»■* an outstanding Indian in the field of medical re 
careh. • Being in an official position of vantage, he 
•>uld slow ly but surely build up a ’School of Pharma - 
dogy’ by exercising great influence on many 
Pupils at the Calcutta Medical College where he 
'as simultaneously the Professor of Pharmacology 
or 20 years, as also by supporting junior research 
Workers under him with the help of Government re- 
tard! grants, scholarships, and Fellowships. At the 
bine of his retirement in 1941, he left nearly 25 
pupils all ofcer India in various pharmacological 
hairs and other institutions concerned with drug 
standardisation work. Chopra is sometimes referral 
<0 as the ’Father of Pharmacology’ in India, on the 
^nalogy of Sir P. C. Ray who is acknowledged on all 
hands as the ‘Father of Modern Indian Chemistry’. 


Honours, both in appreciation of his contribu- 
tions to medical science, ami for all his activities in 
connection with medical and public health organisa- 
tions and in connection with the initiation and deve- 
lopment of the drug control organization in India, 
came to him from all quarters - from his alma mater 
(Cambridge University), from the University of 
Calcutta and other .scientific bodies in India, Grout 
Britain, Switzerland, Germany, Belgium, North and 
South America, and from the Government under 
which lie served for a long period. He was Chair- 
man of the Drugs Knquiiy Committee of the Govern- 
ment of India in 1930-31, Vice-President of the Royal 
Asiatic Society ami President of the National Institute 
of Sciences, He has also se t veil as the Chairman of 
the Indian Pharmacopoeial IjM Committee, the Advi-, 
m>iv Panel oil Drugs and Medicines of the Govern- 
ment of India, College ol Pharmacy Committee of 
the Government of Bengal, and as a member of the 
Bhorc Sub-Committee, the Drugs and Pharmaceuti- 
cals Committee of the Council of Scientific and Indus* 
trial Research and Scientific Committees of the Central 
Government both in the Medical and other scientific 
departments. Inspite of his busy life and high official 
position, Chopra always succeeded in maintaining 
a simple per ’sonalitv and cool temperament and has 
tints been able to promote that collaborative effort 
amongst various gioups of scientists which is now 
considered to be the keynote ol success ill the field 
of medical research 

n. m , 

L. A. RAMDAS 

President , Section of Physics 

Dr U. A. kamdas was born on the 3rd June 1900. 
He is the third son* of the lateJDiwan Bahadur Dr U, 

K. Ananthakrishna Iyer, the eminent Indian Anthro- 
pologist who* founded and held charge of the School 
of Anthropology in the Calcutta University during 
the years 1920-30 and had taken a leading part in 
the Indian Science Congress Association from its 
very beginning. 

Dr Kamdas and his three brothers had been 
brought up under the scholarly atmosphere of his 
father. He had his schooling at Trichur and Erna- * 
kulam in the Cochin State, which was tlie scene 
of his father’s early labours in the field of Anthro- 
pology. Thereafter he took his B.A. degree in 
Physics from the Presidency College, Madras in 1920. 
By this time Sir (then Professor) C. V. Raman had 
already commenced his distinguished career as Palit 
Professor of Physics at the University of Calcutta 
an3 Secretary of the Indian Association for the Culti- 
vation of Science. Dike other young aspirants to 
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distinction in Physics, young Ramdas too proceeded 
to Calcutta where ho came under the inspiring in- 
fluence of Prof. Raman. After taking the M.A. 
degree in Physics, he priutd Prof. Raman as Palit 
Research Scholar. The classical researches of Raman 
and his school on the scattering of light by gases, 
liquids ami solids had already started. Within a 



d lot t mne Raiudas, working at the 'Association*, 
icpoitcd his discovery of the Scat ten ng of Light by 
Liquid Surface , a phenomenon caused In the agita- 
tion of these siu faces by molecular bombardment. 
This discocotv u.is pursued vigorously during the 
next thus- yertis and the lesiilts discussed in a series 
nf papers. Ramdas investigated the optical proper 
ties ol liquid surfaces, mono-molecular films on water 
.md explained the movements of camphor and other 
substances on a clean surface of water He sub- 
mitted his thesis in 1926 and was awarded the Docto- 
i .in: degree bv the Cahulta ruiversily early in 1927. 

In September 1926 Hr Ramdas joined the Indian 
Meteorological Service, which has always been a 
major attraction for physicists in India. After a 
period of four years, during which he played his part 
in developing the early stages of aviation-meteorology 
at Karachi, l>r Ramdas took charge of the new Sec- 
tion <»t Agricultural Meteorology at Poona in August 
1932. This new Section started under the auspices 
-of the Indian Council of Agricultural Research, has 
ttow grofvn, under his able direction, into a perma- 
nent and rapidly expanding activity of the India 
Meteorological Department. The Section is devoted 
to fundamental research on various aspects of Meteo- 
rology and its applications to Agriculture. Dr Ram- 
das is now designated Director of Agricultural 
Meteorology. For his pioneer work in Agricultural 
Meteorology he was awarded the M.B.E. in the 
King’s Birth-day honours list of 1946. Dr Ramdas 


is a Fellow of the Indian Academy of Science , 
Bangalore, the National Academy of Science. , 
Allahabad and the National Institute of Sciences of 
India. He is also a Fellow dt the Royal Meteorologi- 
cal Society, London and a Professional Member ■ : 
the American Meteorological Society. 

Besides his activities in Meteorology, Dr Ramda- 
has continued, without break, his research work ir, 
Physics with the help of a band of voluntary rt 
search students at Poona, many of whom have take 
their post-graduate degrees ftom various Indiai. 
Universities while working under his guidance. 

Dr Ramdas is only 47 years of age. 

B. SANJIVA RAO 

President, Section of Chemistry 

Born on 23id February, 1896, Dr. B. Sanji\.> 
Kao. had his education at the Central College. 
Bangalore. After graduating in 1915 he joined tin 
Mysore Government Service as a Demonstrator m 
Chemistry at the Central College, Bangalore. 1L 



took M.A. degree of the Madras University in 191 s 
and then proceeded to England for study of Chemi; 
cal Engineering and Physical Chemistry at the Univer- 
sity College, London on the award of the Damodar 
Das Foreign Scholarship by the Mysore government. 
After his return from England in 1926 he was 
appointed Professor of Inorganic and Physical 
Chemistry at the Central College to which he became 
the Principal in 1946. Prof. Rao got the D.Sc. 
degree of London in 1940 for his investigations on 
the "Chemical Behaviour of Certain Sulphur Com- 
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i uuds”. Prof. Rao joined the Indian Institute of 
ic-uee, Bangalore in September 1947 as the Nizam 
itofessor of Inorganic and Mineral- Chemistry after 
, ; years’ service in the Mysore Government. Dr Rao 
' sj>ecialized in Colloid Chemistry and in the 
, -cmistry of Sult>lmr Coiui>ounds. He lias been 
v .raged in investigations on rice since 1931 and was 
member of the Indian delegation to the Rice Study 
roup of the l*\A.O. of the United Nations. 

K. AHMAD CHOWDHURY 

President, Section of Botany 

V 

Dr Kafiluddiu Ahmad Chowdlmry, was born on 
u 1st February 1902. at Keroa Kstato, Raipurc, 
r: the district of Noakhali, Bengal. His father, who 
i\-is the biggest band Lord in the district, died when 
o-mig Kafil was only 4 years old. It was his mother 
v. !io brought him up and gave him proper education, 
hi 1918, he passed the Matriculation examination of 
d-t Calcutta University in the 1st Division and joined 
'U- Bipon College, Calcutta. In 1922 he passed the 



h-A. examination from there and sailed for Europe. 
5 ’’ the same year he got himself admitted in the 
U V-stry Department, University of Edinburgh. In 
1925 he received B.Sc. in Forestry and stayed 
n; - for another year to do some post graduate 
'•''• r k. During * his stay in United Kingdom he 
h. i veiled extensively and visited the well known 
Cc '-fres of forest botany research there* He 
Wi practical training in French forests for 
aU-ut 7 months. He returned to India in 1926 and 
Wa appointed Wood Technologist, Forest Research 


Institute, Dehra Dun, in 1927- In the same year he 
was sent by the Government of India to U. $. A. 
and Canada for further studies. He visited all iin- 
1 »>rt ant Laboratories in U. S. A. mid Canada, wherfr 
research on plant anatomy is 1 icing done. He rc* 
turned to India in 1929 and has since been working 
at Dehra Dun. 11 is tescarches ate on Plant Anatomy, 
particularly on Wood Anatomy. In recognition of 
his work on wood anatomy, the University of Edin- 
burgh conferi od on him the Degree of Dim.' tor of 
Science in pure science m 1939. The Government of 
India also appreciated the value of the work lie had 
done and conferred on him M.B.K. in 1945. Further 
recognition of his work was matte in 1946, when he 
was elected to be a member of the Council of the 
International Association of Wood Anatomists. He 
is the first Indian to receive recognition front this 
international organization. 

A. N. CHATTERJI 

P resident , Section of Anthropology and Archaeology 

Born in 1897, Mr Anath Nath Chatterji whs 
educated at St. Xavier’s High School and then at 
the above college. He graduated from the Grant 
Medical College, Bombay, in 1919. Prof, Chatterji 
joined the Calcutta University in 1920 as a lecturer 
in the Anthropology Department and is Honorary 



Secretary of the Students’ Welfare Committee, 
Calcutta University since 1922. He is a visiting 
physician to the Ramrikdas Haralalka Hospitals, 
Calcutta. Among his publications may be mentioned 
‘Ho’s of Seralketx — jointly with T. C. Das ; First 
Studies on the Health and Growth of the Bengalee 
Students ,* Bengalee School Boy— his Physical Deve - 
lopment. „ 
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BASHIA AHMAD 

President. Section of Physiology 

After a brilliant eareei, Dr Bashir Ahmad 
graduated from t h* Forman Christian College 
and the Punjab University, Lahore in 1925, with 
first elasi first, ami winning several honours arul dis- 
tinctions including a University Scholarship and a 
gold medal. Afterward he joined University College, 
London, and obtained PhD. in Biochemistry (1931). 
Later he worked at the John Hopkins Cmversity, 
U S A (1937*38), find at the Bioiherniral Laboratory 
of the University of Cambridge, Fngland (1938-39) 



Hr Ahmad began vauvr a-» # a lecturer in Chemistry 
nt the Forman Christian College, Lahore and has since 
held several appointments ; Public Health Chemist, 
Ctoverumenl of Punjab (1928-29) : Asst, Professor of 
Biochemistry and Nutrition, All India Institute 
of Hygiene and Public Health, Calcutta (1934-40) ; 
Professor of Organic Chemistrv . Punjab Uimersity 
(11*4044) ; Assistant Director, National Chemical 
Laboratory, Council of Scientific and Industrial 
Research (1945-47) amt lately has again returned to 
the Punjub University as Professor of Organic and 
Biochemistry and Director of the University Institute 
of Chtmistrv. 

Dr Alunad is a member of many scientific 
societies and organisations both in India and* abroad 
and has taken active part in their development. 

I)r Ahmad is the author of more than 100 
scientific papers on a wide range** of chemical, bio- 
chemical and physiological subjects in lauding 
scientific journals ; and of numerous brochures on 
food, nutrition and biochemistry* 


N. SEN 

President, Section of Engineering and Metallurgy 
Nalinbihari Sen, was born cm 27th October, Ifrjl 
He was educated at Dacca and Calcutta and graduated 
with First Class Honours in Chemistry. He at tidied 
metallurgy at the University of Sheffield and obtain A 
the degree of B.Met with First Class Honours in 1924 
and won the Mapptu medal and premium and tli.n 
spent tome time carrying out research in metallo- 
graphy under Prof. C. H. Ihsch, F.K.S., as a Gcor;:v 
Senior Research Fellow of the Sheffield University 
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lbs lii't indtiMrial experience was obtained |! 
Shelfieltl steel works but be left that place afbs . 
slant time ami eiitcrcil the Tata Iron aiul Steel O' 
Ltd. as a metallurgist. He was soon appointed CI’M 
Chemist in charge of the chemical ami physical hd " 
Tatories for the whole Works. 

Mr Sen has devoted himself mainly to imprint 
ments in the efficiency of the various metallurgy d 
processes and has been mainly responsible for devi 
loping modern methods of control in the Works. b ; 
1933 he travelled abroad visiting different govern- 
ment and industrial research laboratories in Germain 
and Rngluiul and after his return took a prominent 
part in the planning and equipment of Tatas Research 
Laboratories at Jamshedpur where valuable research 
work is being carried out since their inception imme- 
diately before the World War II. 

Mr Sen obtained his Degree of Master of Metal- 
lurgy and was elected a Fellow of the Institute "• 
Chemistry in 1930. He has been a* member of the 
Council of the Institution of Chemists (India) snd 
was the President of the Bihar branch for a fen 
years. He has been a memlrcr of the British Iron ;uul 
Steel Institute for some time and was recently elected 
a Fellow of the Institution of Metallurgists (England 1 



ZAKIR HUSSAIN 
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President, Psychology and Educational Science 


Dr Zakir Hussain, M.A., Ph.D., India’s fore- 
nost educational expert to-day, is founder and pre- 
sident of the Jamia Millia, Jamianagar, Delhi, white 
urrounded by a number of able and distinguished 
.-oili-agucs (many of them with the best foreign 
< Incut ion) he is carrying on a scries of educational 
, \per intents for over 20 years now to remould India’s 
educational system on modern lines with a rational 
,nid scientific outlook on the problems of education 
m India. 



Madame Halide Kdib, the Turkish feminist 
Imdcr, devotes an entire chapter to the Jamia Millia 
and to I)r Zakir Hussain and Prof. Mujceb, his co- 
worker,* in her famous book 'Inside India'. A lady 
visitor to Jamia* Millia ten years back, on seeing 
(>ovs and girls of teen age in class together, asked 
'Do' you have Co-education here?* The answer given 
was ’l\ r e don’t say rcc have it, it simply exists’. 
.That answer is typical of' the great work they are 
doing most unassumingly at the Jamia Millia. 

This new education movement was started at 
Aligarh by young nationalist Muslims, led by Dr 
Zakir Hussain more than 30 years ago under the 
guidance of Dr M. A. Ansari and Hakim Ajmal 
Khan. They have all these years held fast to the 
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ideals they gave their allegiance to, determined not 
to be swayed by any political, communal or economic 
consideration from the path they had chalked out 
for themselves at the Ik ginning. Struggling with 
many adverse circumstances. Dr Zakir Hussain hits, 
at last, been able to uphold the cause he has stood 
for decades. 

Dr Zakir Hussain's ideas and the Jamia Millin'* 
influence are to-day seen imprinted as much on the 
Wardha Scheme (and Dr Zakir Hussain is the 
President of the Hindusthani Talimi Sanghu) as on 
the Sargent Plan (and he is one of the most im- 
portant members of the Central Advisory Hoard of 
1 education). 

Distinguished alike for his presence and charac- 
ter, he commands respect and admiration in educa- 
tional circles in many parts of the world. Dr Zakir 
Hussain is a student of the Social Sciences whose 
mind mutually tinned to problems of education 
because of the close relation between education and 
society to-day. 


S. N. ROY 

President, Section o/ Statistics 


Born at Calcutta in 1006, Mr S. N. Roy received 
bis education at the (lovernnient High School, 
Khulna, Presidency College, Calcutta, and the 
University College, of Science and Technology, 
Calcutta University. He had a uniformly brilliant 
academic career and obtained the M.Se. degree in 
Applied Mathematics in 1030. In 1933 Mr Roy 
joined the Calcutta University as » research scholar 
under Prof. N. R. Sen and began bis work in Mathe- 
matical Physics. In 1035 he joined the Indian 'Statis- 
tical Institute as a research worker and was later 
appointed a Statistician. Here he took a leading 
paft in research activities of the institute both theore- 
tical and applied. His earlier researches in Statistics 
were mainly confined to Mathematical theory of 
Multivariate distributions. He is at present* working 
on the theory of statistical inference. Since 1038, 
Mr *Roy has been serving as a lecturer in the Depart- 
ment of Statistics, Calcutta University, of which 
he is at present acting as the Head of the Department. 
He is also the Assistant Director of the Indian Statis- 
tical Institute, and an Ordinary Fellow of the 
National Institute of Sciences of India. 

* s. 
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P. K. GHOSH 

Prctident, Section of (Ecology and Geography 
0 

Dr P. K Clinch graduated with Honours in 
Geology in 1020 and later pa-v^-d the M.Sc, examina- 
tion in Gvologv of the Cah utta ("Diversity as a 
student of the Presidency College. Calcutta ami was 
placed in the first class in both the examinations, 
standing first in order of merit. 

Soon alt if he was awarded the Government of 
India State Scholarship and he joined the Imperial 
College of Science and Technology, kotfdon where 
fit' worked under lVnf. Watt-, on the petrology and 
•Utmtural features of the intrusive granite mas-cs of 
South-West Kngland. Ik* was admitted to tile Ph.D. 
and D.Se. degrees of the London l uiver-atv and also 
obtained the Diploma of the Imperial College. 

On his return to India, he joined the Geological 
Survey of India m 1929 as an Assistant Superinten- 
dent, in which capacity he carried out extensive* geo- 
logical survey work in vaiioti-, parts of Hajputana, 
C. IV, and the Master n States, with special reference 
to the petrological problems of these areas. 

hr Ghosh has also carried out extensive survey 
of the mineral springs in India and determined the 


physical and chemical properties including medicinal 
properties of the spring waters. In several sample 
he studied their radio-active projrcrtics, His mono 
graph on ‘Mineral Springs of India* is a record of 
monumental work and when published will give tin. 
general public of this country a detailed information 
regarding the properties of these spring waters. 

I)r Ghosh is the author of several valuable 
original papers dealing with mineralogical and petro- 
logical properties and his memoir on the Charnoekites 
of Master State appears to be a valuable contribution 
in petrology. 

l)r Ghosh was elected an Ordinary Fellow of the 
National Institute of Sciences of India, and the Geo- 
logical, Mining and Metallurgical Society of India 
He is a munber of the Mining, Geological and 
Metallurgical Institute of India, (of which he is a 
past Secretary and now the Kdilot of its Transactions), 
the Royal Asiatic Society of Bengal and the 
Indian Science Congress Association, to the Gcoloyv 
section of which he has contributed papers from 
time to time. 

Di Ghosh is now holding the office of the Dcputv 
Directorship of the Geological Survey of India. lie 
served fia a period as a Professor of Geology, Fresh 
dem v College, Calcutta. Dr Ghosh is at present 4H 
wars nf age. 
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SCIKNC* AND CVLIVJUL 


The Council of Scientific and Industrial Research 

invite applications for the post of DIRECTOR, NATIONAL CHEMI- 
CAL LABORATORY to be established at Poona (India). Candidates 
must possess very high academic qualifications and should be first class 
research workers in any branch of chemistry. They must have 
internationally recognised published work on fundamental or industrial 
research to their credit. Preference will be given to a person with at 
least 10 years administrative experience in an Institution of repute. 
Age not less than 45 years. Salary Rs. 2,000/- per mensem in the 
scale of Rs. 2,000 — 100 — 2,500. The Council can consider the grant 
of a higher salary to an exceptionally qualified candidate. 

The appointment will be on a contractual basis of 5 years. The 
incumbent selected will be eligible to the benefits of the Council’s 
Contributory Provident Fund; the rate of his subscription being 6 %%, 
the Council contributing an equal amount. 

« 

m 

The selected candidate will be required to join before April, 1948. 

Canvassing in any form will be considered a disqualification. 
Two copies of the application should be sent by Airmail so as to 
reach the Secretary, Council of Scientific fit Industrial Research, *P’ 
Block, Raisina Road, New Delhi, not later than the 3 1st January, 
1948. Published papers and copies of testimonials may be sent by 
Ordinary mail. 
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sciEnuFic inoiRh glrss co.l*? 

f>, CHURCH LAME • CALCUTTA 


SCIRNCB AND Cm.tCkt 


The Best Act 

MAKES THE BEST TO-DAY 

And the beat to-day ensure* the best to-morrow. 
The best act in these days is to be protected 
by a Life Insurance Policy which ensures to- 
morrow** peace and happiness for those who 
are your dearest one*. A Hindusthan Policy 
gives you additional security, because it is a 
Company of assured dependability and proved 
solvency. 

A COMPANY I HAT SPEAKS IN TERMS OF CRORES 

HINDUSTHAN 

Co-operative Insurance Society 

Limited 

Head Office : 

HINDUSTHAN BUILDINGS 
4, ChiMaranjan Avenue CALCUTTA 


FRESH STOCK 

oj 

CHEMICALS & OTHER LABORATORY 
REQUISITES 

For 

Chemical & Pharmaceutical Works 
Sugar & Cement Factories 
Schools & Colleges 
Textile Mills & Dye Works 
Soap, Rubber & Oil Mills 
Hospitals & Doctors etc. 

Latest price list from 
THE 

UNIQUE TRADING CORPORATION 

51-M, NEW HANUMAN LANK,* BOMBAY 2. 
Oram* : ‘UNILAB 1 


The Seal of 
Quality 



CH 

aroma 


A^ S 


FOR INDUSTRIAL 
PURPOSES AND 
MANUFACTURERS 


At*S° uTlC 

sTAHB 


b. r. 


FINE CHEMICALS ANP 
ANALYTICAL REAGENTS 
FOR LABORATORY USE. 


THE CALCUTTA CHEMICAL CO., LTD. 

CALCUTTA 
Alta it 

MADIAS : BOMBAY t DELHI : NAGPUR : JAMSHEDPUR ETC. 


When vtplytnf to the idnrttiers, please mention tkat yon hove teen the advertisement in 



SCIKNC* AND CtrLTCWI 


EXPERIENCE COUNTS ! 

i 'That fa whu uou can telu on : 

i 

MYSORE 

SANDAL SOAP 

7 

1 

A perfect toilet soap which cleanses and n 

keeps the skin supple and smooth. 

I * 

• 

MYSORE 


SILKS : : 

Fashion’ 8 most favoured fabrics — 100% , 

pure Silk. 11 

MYSORE 

* 1 

S A NsD A L 
WOOD OIL : : 

4 

World’s finest perfumes used for fine 
perfumery and cosmetics. Conforms to 
all pharmacopoeias of the world. 

MYSORE MAKES 

MA.NY PRODUCTS 

• 

BUT ONLY THE 

BEST OF EACH 

« 1 

• ' 


When replying t» the tdrwdNn, pJeeae mention that you here teen the edrertUemeat fat S dww tad Ctltam. 


January, 1048. 


Science and Cm.ru** 


GLASS APPARATUS 

for 

Laboratory, Hospital, College 
and Scientific Research 


Insist on 


Products 


All kinds of Graduated Apparatus, Chemical 
Thermometer, Hydrometer, Urinometer, Lacto- 
meter, Stopcock, Separating Funnel, Soxhlcts- 
Spiral Condenser, Weighing Bottle, Filter pump' 
Milk and Blood testing apparatus, etc. etc. 

tXCanufaclurcd by 

Scientific Instrument Mfg.Co. 

i. SHASTITALA ROAD. CALCUTTA, II 


HELP INDIAN INDUSTRIES 

•Qsk fot 

Sulphuric Acid, Nitric Acid. Muratic 
Acid, Hydrocloric Acid, Battery Charg- 
ing Acid, Distilled Water, Phenyle, Coal 
Tar, Turpentine Oil, French Chalk, 
Filtered Water, Lubricating Oil, Battery 
Solution. Battery Charging Solution, 
Radio Battery, Batteries. Battery Acid, etc. 


EDWARD CHEMICAL INDUSTRIES 


38, NARASINGHA DUTTA ROAD 


i 1 Phone : How 

Svwwv 


HOWRAH 


Tele. : ‘ABNIROD 


vMvyvwwwvw 


il 


To keep pace 

with the marching of time 


GET A COPY OF 




Stan 


da r 


d 


EVERY MORNING 


IT WILL TAKE YOU TO 

THE NEWS-WORLD 

for 

TWO ANNAS DAILY 


WHwt replying to the edvortiron, ,1 mm mention that you here eeen the . advortuemeat in Hrionco end CrNri*. 
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SCJKNCR AND COMVJtR 


Phone: 3176 B.B. Grams :“NADIACI1EMI” 

NADIA CHEMICAL WORKS LTD. 

C-44, 45 & 46, COLLEGE STREET MARKET, CALCUTTA 

JUST ARRIVED ' from ENGLAND and AMERICA 

LARGE STOCKS 

of 

APPARATUS and CHEMICALS 

* for 

Schools, Colleges, Analytical and Research Laboratories 

4 

Please send your enquiries to us 


PUT IT IN WRITING 

Because Paper Remembers What You Can Forget 

SAVE TIME — PREVENT ERRORS 

Get your Paper for writing & printing from : 

0 

l^agih luumaiclht Butt & §©ira$ 

“BHOLANATH DHAM” 

33-2, BEADON STREET, CALCUTTA 

Phon* . B. B. 4175 Gr.m, I "NOTEPAPER" 

BRANCHES: 

CALCUTTA : 20, Synagogue Street. DACCA : 31*1, Pafuatuly Street. 


WW implying ip the advertiser*. pltm mention that you have mn the advertisement in Science and 
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Scbncb and Culture 


TO-MORROW'S INSTRUMENTS TO-DAY 

HUNTER EMULSORS 

For 

MIXING, EMULSIFYING 
AN 6 HOMOGENISING 
Special Features : 

1 . It mixes while it emulsifies. 

2. It agitates while it homogenises. 

3. .It can mix and circulate in batch or 
can be used on a continuous process. 

4. Emulsification carried by thorough 
agitation combined with pressure 
through orifice. 

STANDARD CAPACITIES 
2, 5, 10, 25 . 50 GALLONS. 

STANDARD MODEL: 

Container of copper tinned inside, 
Circulating Pipe, Valves, etc. made of 
gunmetal and copper tinned inside and 
outside. Rotors of special hardened 
steel. 

COMPLETE MOUNTED ON CAST IRON BASE PLATE, SUITABLE 

MOTOR WITH STARTER, PRESSURE GAUGE. * • 

Manufactured by : 

HUNTER MACHINE CO., LTD. 

v N1TSHLLL, GLASGOW. 

Sole Distributors for India : 

RAJ-DER-KAR & CO. 

Grams: TECHLAB HORNBY ROAD, FORT, BOMBAY. Phone: 27304 

Wk»# replying to the wtrerUrere, pie. a. mention that yea have Nta the Mhr«rtiMmmt to Sctoaoe and Call Ole. 


STAINLESS STEEL MODEL: 

Container, Circulating Pipe, Valves 
made of stainless steel ; Rotors of special 
hardened steel. 
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SCIBNCK AND C0LTO&K 


VENOM THERAPY 


BEE VENOM 
BLISTERING FLY . 
COBRA VENOM 
CUBAN SPIDER V. . 
ORANGE SPIDER V 
RATTLESNAKE V. . 
RED ANT V. .. 

TOAD VENOM 
VIPER V. B. .. 


Arthritis, Ascites, Pleurisy. 
Burns and Scalds. Uremia. 
Collapse, Coma, Dyspnea. 
Chorea. 

Caries. Galloping Phthisis. 
Malignant Hematic Jaundice. 
Arthritis, Polypus. 

Pains of Cancer. 

Rickets, Epilepsy, Climaxis. 


Descriptive Booklet free to the Medical Profession. 


LEXIN LABORATORY 

« 

M I H I JA M, E„I.R. (S.P.) 


When replying to the advertiaers, pleaae mention that you have aeen the advertisement In Science and Culture* 
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INDIAN INSTITUTE OF SCIENCE 

MALLES W ARAM F. O., BANGALORE 

APPLICATIONS are invited to the following posts at this 
Institute : — 

(0 ASSISTANT PROFESSOR OF FERMENTATION 
TECHNOLOGY in the grade Rs. 500—25—700. 

(»») LECTURER IN CYTOGENETICS in the grade 
Rs. 200-25— 350— E.B. 40/2—550. 

(Hi) LECTURER IN PHYSICAL CHEMISTRY with special 
reference to electro-chemistry in the grade Rs 200 — 
25— 350— E.B. 40/2—550. 

Applicants for (i) should have high academic qualifications with 
at least 10 years of experience in training students and guiding research 
in the subject. Experience in the management and supervision of 
factory operations relating to Industry will be considered an additional 
qualification. For (»7) should have high academic qualifications with 
at least 5 years of research experience in Cytogenetics with special 
reference to micro-organisms of industrial importance. The minimum 
qualification for (Hi) is a Doctorate in Physical Chemistry with special 
research experience in electro-chemistry. 

The selected candidates will be on a probation for a period of 
two years, after which, if confirmed, they will continue till the 30th 
June following the date of their attaining the age of 55. They will 
join the Provident Fund Scheme of the Institute, rate of subscription 
being 8]/j % of their salaries, the Institute contributing an equal amount. 
Leave and other privileges will he governed by the Regulations and 
By-laws of the Institute for the time being in force. Six copies of 
applications together with six copies of all testimonials and two sets of 
published papers, if any, (which will not be returned) should reach 
the undersigned on or before I Oth January, 1948. 

A. G. Pai, 

Registrar. 


With replying to the tdvtrti«e?i t please mention that you have seen the nclvettiitment in Seitact ttul C dfa tt 
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,*£SSs> 

LaaaaJ 


I HUGE STOCK 

FILTER PAPERS 


Available at cheaper rateg than manufacturer s 

Whatman No. 42. 12.5 cm. ... ... ... 4 / 

o No. 4, 9 cm. ••• ... ... 1/ 

J. Green Analytical Filter Paper «liam. 12.5 cm. ... 3 / 

Agar Agar Filter Paper English 50 cni. ••• ... 10 / 

Filter Paper Hostlip or Green’s English diam. 50 cm. ... 6 / 

12.5 cm.- 2 / 

QUANTITY DISCOUNT UPTO FIFTY PER CENT 

ASK FOR FULL DETAILS FROM 


4/8/- pkt. 
1 /- 

3/2/- t . 
10 /- 
6/4/- 
2/4/- 


The Scientific Apparatus & Chemical Works Ltd. 



Wheo replying to the advertiser*, pleiic mention that you have aeen the advertisement in Science end Culture 
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Science and CutTuiu 


VISION IN STEEL 



ia a predominant 
(actor m the economic development of a 
country It it especially to in India -a country 
of vast distances, less fortunate in r aspect ol 
water ways and preaenting difficultie* for 
the construction oi roads and railways* 
But that* difficulties must be over* 
come, and India, on the threshold oi a new 
era, will have many more miles oi roads 
and railways, many more bridges, many 
dockyards and shipyards and all other 
aids to transport. 


Here, as in sll other spheres ol recon* 
struct.on. Tata Steel will play its part. 


TATS STEEL 


PAILS • MAMS e JOISTS e fotst MUMS 0 
Ft a ns e sees e sea rm ass a w as e wen* 
SAsaos a rests e a r ss uL auev w 



THC TATA tHON A STEEt CO.. LTD. Head Salsa OHteel 10IA< Hetajl Sabbat Head. Meet* 


WAm replying to the ad vet (Jeers* please mention that you have seen the advertisement in Sdaeat and Cukor* 
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ELECTRONIC INSTRUMENTS 
jot LABORATORY A FACTORY 


ft 


J 7 


'0 
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SciRNCR ANI> CULTURS 
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ifSTooi 


©OWDtWRO* 


PRECISION RI8ISTERS « CONDSNSORS 
PLASH UNITS FOR PHOTOGRAPHY 
BRIDGES 6 OSCILLATORS ' 

METERS 4 INDICATORi ^ 
FREQUENCY AND WAVE FORM INSTS ' 

SIGNAL GENERATORS. STRODOSOOHC APPARATUS 
MOISTURE METERS. R F. SOURCES. GAUGES 


)Y 

♦ 
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PHOTOFLASH , 

HKiH imp HASH t A H r 
_ 1 SPECIALLY DEVELOPED POA 
JfM ACTION PHOTOGRAPHY 


Jr/. : . 

SHREE INDUSTRIAL £ COMMERCIAL 
. YNDICATE LTD. 


KfADG/F'Ct 1 VINT R r* f <' :> T * BOM PA/ 

, CUCBVtaT MUM* IMDCJIC* jvMUlfORI • 



I 

1 

1 

I 

I 

K 

! 

8 

I 

i 

l 

1 


1 
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1 

We ala now Alanufjactuxing : 

★ SOXHLET EXTRACTION SETS d 100 «.«., 250 «.«., 

500 c.c. & 1000 c.c. capacity 

★ B. S. S. PATTERN VISCOMETERS 

★ KIPP’S APPARATUS of 1 litre & 1 capacity 

Petri Dishes of 3" & 4" diameter 

— and — 

ALL TYPES OF GRADUATED GLASSWARE 

such as 

MEASURING FLASKS, MEASURING CYLINDERS, BURETTES, PIPETTES 

•tc. ate. 


Ill 


Manufactured by | 

I INDUSTRIAL & ENGINEERING APPARATUS CO. LTD. Cj 

CHOTANI ESTATES, PROCTOR ROAD, BOMBAY 7 jij 

r7 : :3 rp~3 1 . r^— ^ r. ' 7 f ■ -•> f ■ - r -J f • ; r ‘it l : 1. ’h.Ui. lit !i 
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SciRNCK AND CotTCSK 




In hospitals and nursing homes all 
the year round the sick and the 
wounded are treated and nursed. 
To aid their rapid recovery, our 
rubber requisites are In service all 
over India. 



OUR PRODUCTS INCLUDE 

Rubber Cloth. Hot W«»r Bottle*. 

Ba(t. Air Bod* 4 Pillow*. Air 
Ring* ft Cuthlont. Surf lea I Glove* ft 
Apron* Etc. 


IIEIMGAL WATEIPROOF WOBKSwwmi 

HAKIMS OP RUBIM HOSMT Al AlOUISITiS. 




CALCUTTA 


NAGPUR 


S O'M I AYj, 


j 

\ 


I 


i 


i 
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SciRNCK AND CUUI'KS 


Sharkoferrol 

A DOUBLE TONIC CONTAINING VITAMINS AND MINERALS TOGETHER. 



EACH TABLESPOONFUL REPRESENTS)- 

(1) Shark Liver Oil 10 mins. 

(2) Iron Ammonium Citrate 8 grs. 

(3) Hypophosphites of Lime. 

Sodium and Potassium 4 grs. 

(A) Vitamin A 14000 f.U, 

(5) Vitamin Bt $00 t.U. 

(6) Vitamin D 4000 I U 

(/) Tr. Cinnamon! 2 mins. 

(8) Copper and Manganese Traces 

(9) Malt Extract rich In 

Vitamin B Complex 175 drachms 


ai*/e/c7/i$ i/t frf. S /fj. 


SHARKOFERROL Is a well balanced preparation Incorporating 
various nutrient ingredients like Shark Liver Oil, Vitamins A.B.D, 
H/pophosphltes and Malt. Excellent as a roborant, recuperative 
and haematinlc. Highly palatable and absolutely free from nauseating 
taste or smell. * 


Therapeutic Indications:- 

Vitamin A Deficiency:- Xerophthal- 
mia. Keratomalacia. Phlyctens , 
Night blindness. Hyperkeratosis, 
Retarded growth; Preventive 
against Respiratory, Urinary and 
Skin diseases. 

Vitamin 0 Deficiency.- Rickets, 
Osteomalacia, Spasmophilia, 
Carious ; Teeth. 


As a Reconstructive Tonfc:- 
Tuberculosls and Pre-tuberculosis t 
Scrofula, Marasmus, Debility, 
Malnutrition, Underdevelopment 
Anaemia, Cachexia, Anorexia, 
Convalescence, Pregnancy and 
Lactation, Wasting diseases. Deft- 1 
dent Dietary with Its sequelae. 


ALEMBIC CHEMICAL WORKS CO. LTD., BAROOAZZ 

m 
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Science and Ccltvrjs 




MEASURING APPARATUS 

FOR LABORATORIES, RESEARCH-INSTITUTIONS A 


SERVICE STATIONS 



OSCILLOGRAPH MEASURING BRIDGE 


PHILOSCOP" UNIVERSAL 
MEASURING BRIDGE lor resis- 
tances, capacities and self* 
inductances, UNIVERSAL ELEC- 
TRONIC RAY OSCILLOGRAPH for 
radio and audio frequencies, 
H,F. SERVICE OSCILLATOR 
frequency range 100-6000 kc's, 
AUDIO-FREQUENCY OSCILLATOR 
frequency range 30-16000 c's. 
ELECTRO-DYNAMIC VIBRATION 
PICK-UP for accurate measurement 



* 'k. 


HF. SERVICE OSCILLATOR 

o( mechanical vibrations. 
ELECTROMETRIC TITRATION 
APPARATUS a potentlometnc 
apparatus lor research chemists. 
MOISTURE METER for determining 
♦ he moisture content of grain 


PHILIPS 


jt 





For complete details of your requirements 
please address your enquiries to 

PHILIPS ELECTRICAL CO (INDIA) LTD. 

MEASURING INSTRUMENTS Dept. 

PHILIPS HOUSE, HEYSHAM Rd, CALCUTTA 20 


FRKF — “ ELECTRONIC MEASURING”— ^periodical dealing with the applications of electronic 
measuring technique, will be sent free to those who are interested in receiving the same. 

When replying the 'advertisers, please mention that you have seen the advertisement In Science sued Culture. 
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Sent NCR AND CutTURtt 


Phone : 8176 B.B. Grama : “NADIACHEMI” 

NADIA CHEMICAL WORKS LTD. 

C-44, 45 & 46, COLLEGE STREET MARKET, CALCUTTA 

JUST ARRIVED from ENGLAND and AMERICA 

LARGE STOCKS 

of 

APPARATUS and CHEMICALS 

. for 

Schools, Colleges, Analytical and Research Laboratories 

Please send your enquiries lo us 


PUT IT IN WRITING 

Because Paper Remembers What You Can Forget 

SAVE TIME — PREVENT ERRORS 

Gel your Paper for writing & printing from : 

feaghunafh Duff & Sons 

“BHOLANATH DHAM” 

33-2, BEADON JTREET, CALCUTTA 

7 0 

Phone » B. B. 4175 „ Gram. . "NOTEPAPER” 

BRANCHES: 

CALCUTTA : 20, Synagogue Street. DACCA : 31-1, Patuafuly Street. 


Whw replying to the advextlaera, pleaae mention that you have eeen the advertisement* In Science and Culture. 


ScUNCS AND CoLTCX 



SCIENCE »«» CULTURE 

GENERAL NOTICES 

The Indian Science News Association and the Editor 3 
of “Science and Culture*' assume no responsibility 
for statements and opinions advanced by contribu- 
tors to this Journal. 

All manuscripts should be legible and type- 
written, The Editors reserve to themselves the right 
to accept or reject the whole or portions of the 
matter sent for publication. The rejected contribii' 
tions are not returned to authors, if postage is not 
prepaid. 

Remittances for membership dues, subscription 
and advertisement coMs should be addressed to 
tl^e Treasurer, Indian Science News Association, at 

92, Upper Circular Road, Calcutta, 9. 

Editorial communications are to hr addressed to 
the Editor and other communications to the Secretary, 
Indiary Science New.’* Association, both at 92, Upper 
Circular Road, Calcutta, 9. * 


PAPAIN 



Research Is possible only when 
your Laboratory Is well equipped 
with most modren outfits end 
reliable reagents. We stock only 
quality goods and welcome your 
esteemed Enquiries. 


u BENGAL INDUSTRIAL 

& SCIENTIFIC WJIWUTO 




35/1, V1VEKANANDA ROAD, 

P.O. BEADON ST., CALCUTTA 
Phone: B.B. 5034 Gram: B1SWORKS 


For constant supply of 
Papain of all strengths 
and standard quality 

0 

Pltaia unite t9 : 

GIEMCE TRADERS LIMITED 

26, Nakuleswar BhaHacharya Lana, 

KAMGHAT CALCUTTA 26 

e 

Suppliers of Papain 

to all leading Ptearmaeeutteal concerns in India* 


When replying to the nlvertiun, please mention that you heve teen the advertisement in Science end Culture. 
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SCIENCE 


AND CULTURE 


A MONTHLY JOURNAL CONDUCTED UNDER THE GUIDANCE OF THE 

INDIAN SCIENCE N EWS *$£OC I ATION 

TO DISSEMINATE THE KNOWLEDGE OF SCIENCES AND ADVOCATE THE APPLICATION 
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are trying our utmost to maintain supplies 
v of essential scientific goods to our patrons un- 
1 interrupted. We have large stocks of laboratory 
apparatus, appliances and chemicals so 
£ that proper selection may be made by all. 


® * 
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For anything in lines mentioned below, please send your orders and enquiries to us :■ 


BALANCES 


5 Rough Weighing Balances, Analytical Balances, 
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THERMOMETERS : Thermometers, Centrigrade and Fahrenheit, of 
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0 

GLASS GOODS S • Hollow glassware. Class graduates. Special 
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PHYSICAL APPARATUS : For teaching general physics, heat, light, elec- 
tricity etc., up to B.Sc. Standard, as well as 
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special reagents for ail types of work. Mineral 
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CALCUTTA » BOMBAY. 
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AVe do express our profound sense of overwhelming 
grief at the unthinkable and tragic end of the precious 
life of Mahatma. Gandhi, the Soul of India and the 
Father of our Nation, an apostle of truth, non-violence 
and love, and the most, outstanding man of the present 
century. 

• 

We mourn with the nation the loss of one who was 
the Light, of India, the radiance of which spread and 
illumined the mind of men all over the globe. 

We mourn for him who won for us freedom in his 
life and tried to wash our silts in his death. 

We offer our most reverential homage to his 
immortal soul. 


£Our editorial in memory of the great soul will appear in tire uext issue] 
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DEFENCE 


I \KFKNCK against aggression by foreign enemies, 
and against internal troubles is one of the main 
functions of the Government of any sovereign 
country. Now that India has attained this status, it 
well to take stock of our present position in this 
most urgent affair. 

It is well to remember that hitherto defence of 
lmb.i was only part of the defence of the far flung 
Mriti^h Umpire, and with the attainment of indepen- 
dence, India is thrown severely on her own legs. Let 
ih see how lar we are able to organize defence under 
pu sent conditions. What do we require for defence 
ni a modern world? We require army, navy, and air- 
p.rce. Hut only experienced generals, trained officers 
md well-drilled soldiers would not do ; we must 
arm them with weapons and equipments in all the 
three arms of defence, including not only guns, and 
rifles, explosives, warships, army telephones, but also 
Miice the first World War, tanks and aeroplanes, and 
•<-> the last war has shown, wireless equipments, radars, 
and dozens of otiier items. Have wc the means of 
producing these equipments in our own cuntry, and 
gci'iug the trained man-power for handling these 
iritis ’and scientific equipments? 

As far as our knowledge of Ordnance Factories 
n this country goes, India can produce guns up to 
‘ certain bore, small arms like rifles, certain amount 
■ *f explosives but the production figures and expen- 
diture are under veils of secrecy. It is well known 
•md therefore we are betraying no secret when we 
*»y that we do not produce a single tank, aeroplane, 
•vireless set, automobile, armoured or civil, and we 
dave no source worth mentioning of petrol without 
'•hich no raddern war is possible, and many of the 
hemicals essential for explosive have to be got from 
abroad. Even in peacetime the U. S. A. has put a 
i-an on the export of radars, and Qn many essential 
cientific apparatus, and probably the United King- 


dom will also follow suit, and probably in case of 
war even with small powers they can put effective 
bans on the export of tanks, aeroplanes, petrol and 
what not? 

It is therefore obvious that wc are helpless in 
case of aggression by a major modern power like 
U. S. A., U. K., or Russia and will continue to be 
so until our industrial production rises to a capacity 
commensurate with the size and natural resources 
of this country. This may take another 25 to 60 
years or we may never attain to this stage at all, 
according to the capacity, will and efficiency of our 
Government. 

But it is well to remember that not only wc are 
incapable of organizing any but moral defence against 
any great power ; in other words, if these powers 
want to commit aggression we can only protest ; but 
it is not realized that our powers of defence against 
trouble-shooters within our own country, or in the 
areas immediately stirrounding us, are not very great, 
on account of 

(t) our extremely low industrial capacity, and 

(ii) the vacuum created in the defence organi- 
zations by the departure of the British. 

We have before us some material giving us the 
organization and activity of Indian Ordnance Fac- 
tories. They are capable, as mentioned before, only 
of producing small arms like rifles, and guns up to 
a certain bore, and some explosives. For heavier arms 
and newer arms like tanks, -aeroplanes, the defence 
department has made not the slightest attempt within 
the last 25 years, as they ought to have done, to start 
any production centre in India, and has not even 
cared to start any shops or when started, to maintain 
such shops to .the requisite level of efficiency for 
repair of large quantities of modern war materials, 
which were stored in India fpr military purpose 
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during the war-years. This w as, of cuur-c, a part of 
the Imperial Policy/' 

Hut tliis is only a part of the picture. We have 
further to remember that under the old imperial 
twltcy, the Indian Ordnance Factories were organized 
m a very peculiar and inefficient way which is being 
continued. Take fot example, the manufacture of 
guns, howitzers and mortars. The barrels of these 
\veaj*on^ arc last m the Khujiorv Mvtul and Stffl 
hiutor\ t they are machined and bored in the Cosm- 
pore Hun and Shrtl lacUny (both in the suburbs of 
Calcutta), l>ut for being mounted on carriages, they 
are sent to the Jubbulpoie (iun and ( bailoty 

on a 700-mile railway journey. Alter being mounted, 
they are sent to the office of the Superintendent of 
Proof ami Experiment at Baht-, ore, another six 
hundred miles of railway jotuney. When they had 
passed the test, they were distributed in different 
armouries. The same is the story with respect to 
tin* manufacture of shells, bombs and explosives. 

All those roumbnbuut arrangements would be 
regarded as extremely costly, and superfluous in any 
country, but this is not all. There has not been, 
as far as our information goes, any design and re- 
search section for arms anywhere in India. Drawings 
of aims to be manufactured used to be supplied from 
England, and production used to be t arried on here, 
under the supervision of British managers and super- 
intendents, who had served as foremen or mechanics 
m the British arms factories, by btnlies <»f Indian 
foremen, mechanics ami other skilled labour. There 
was a complete dichotomy between the brain and 
the hand, in conformity to the practices of caste- 
ridden India, which tlu* British Imperialists have 
learnt to Use to their own advantage. 

Then* is further a complete hush-hush over 
military expenditure. We do not know it any of the 

* As cvnupIt'S wo tiwv adtt licit ikJxkIv .igpears to 
km-w i he w hcttvihaiN of itu* l.irgv nutnlvj of k.ular 
which wne ofH'ratod at v. irion* criittr-i m India. In ionise 
§\{ my irate!*, I have come acres* scores of Uriiish scientific 
men who have noticed with radar m*I * ne.a Calcutta. IWua, 
IWtiuttfiy and other place* and l have tried to ir.ue them 
in the different disp<^als godown*. I traced a number * >f 
radar sets, l»ut the rcaitcr will l* k shevked to hear that the 
mam receiving unit was in one phwe, the power unit w.w 
in a second place, and the prime movers have I veil sold 
cr# niiisvr to liijc Indian merchants where they are either 
rusting in i;odovvn<* or luring auctioned to retail dealers. 
Some of m\ younger colleagues found that parts of Sperry 
Gyroscope were l>ing in scrapheapn, and were luring Ixvugtit 
bv K*stwnYf and ultimately converted to br?i<*i Mas. Such 
waste of irte.eious scientific material is criminal folly, parti- 
cularly when these apparatus could l>e utilized for peace 
time research, as Is being done m England and t\ S. A,, 
ami wtnild have been invaluable even lor military purpose, 
even in case of minor wars. I am making these statements 
with a lull sense of responsibility and 1 iun prepared to 
prove them if the Government appoints an enquiry com- 
mittee not consisting of otficials implicated in thU mis- 
management. As I have mentioned before, the ex|K>rt of 
Radar ha* U*en prohibited by law from l r . S. A., and pro- 
bably V. K. will also shortly follow. ~Af. S\ $. 
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Ministers of the present Indian Government includ 
mg the Defence Minister and his Indian staff has can.,; 
to know alwmt the total budget of theMV ariuamuu 
factories, and their annual production. Our inform: • 
tioa is that in spite of huge expenditure, productii , 
has gone down dangerously low. Systematic in vestige,, 
tion is necessary to ihul out not only these figures, Inc. 
also to find out the j»ercenluge of rejections which w v 
are informed is tc*> high in spite of the fact th.g 
during the war, very up-tft-datc and modern machinery 
have been installed in all the factories. 

We would be failing in our duty if we did not 
point out that the armaments production factories 
have been the training grounds for a large number 
of Indian foremen, mechanics, and other skilled 
hands and thus we have a reserve of trained labour 
which, under competent management, can be service- 
able not only for manufacture of war materials lnu 
for much useful peacetime industries. But the top 
men are mostly British, and there is not, according 
to our knowledge and information, much difference 
in mental calibre and necessary accomplishments 
between these men, and their subordinate Indian 
foremen, lor except h»r the Inspectorate Branch, the 
British Government did not care to send their top 
men in production factories to this country, as the 
object was to evolve designs ill the V. K., and keep 
them there. In other words, the production factor k - 
are working according to the rule of thumb, lAu 
guidance being now unavailable from Britain, the 
lactones are without brain-centres which should Ik * 
created immediately. Further, the large number ot 
dismissals of tenqiorary hands have created a very 
bad psychology amongst the Indian employees which, 
ought to be* removed by skilful handling. 

These ^rc some of the points which occur to us, 
but others would be found if systematic enquiry Ik 
made by a competent committee which we think 
should be immediately appointed. # We suggest the 
following terms of reference for the Committee. 

1. To place Indian Nationals in all positions *ot 
trust and responsibility in all the production factories 
testing and proof inspectorates. 

At present, all responsible heads of armament 
factories happen to be non-Indian* Nationals. Fot 
obvious reasons, they should not be continued in 
these positions. If they are found possessed of proper 
qualifications, they can be reappointed only as ex- 
perts, under Indian heads. • 

2. To reclassify and recoordinate all production 

factories in accordance with the changed political 
conditions, ♦ 

3. To advise on the starting of new production 
factories for manufachtrc of planes, tanks, large 
calibre guns, and other weapons and scientific equip 
ments, at present not manufactured in India. 
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4. To recommend measures for reorganization 
■ the factories on the basis of modern methods of 
xnstrial efficiency. 

5. To set up a braius-eentre for the armament 
mries in tlie form of research and development 

v ;iuns, and to recommend measures for bringing into 
\!>.teiice new scientific establishments under this 
, ,iiun for development of new arms like radar, 
.kct projectiles, atomic weapons, etc. 

t>. To recommend new' training centres for the 
•.lining of personnel, and for operational research. 

7. To consider the starting of factories for the 
.iiiufneture of synthetic petrol, other essential 
■u.tals, chemicals and alloys without which it is not 
.•■--ible to carry on a modern war. 

The National Government has been in the midst 
: italics* troubles since it took office, but in spite of 
,i! these difficulties, it has wonderful achievements 
Us credit wherever the master mind has been 
i. ^licd to problems. For example, look at the 
.•imdation of small Indian States, relics of a feudal 
. <. , happening before our very eyes. This would 


never have happened, if British rule continued or a 
lesser mind than those of I*uudit Nehru and Sardar 
Patel were at work on these problems. We are afraid 
that the master minds of the present government had 
not yet tittle to apply themselves to the defence pro- 
blems. But it is as urgent, nay the most urgent of 
all problems, and it is time that steps were taken to 
mobilize Indian intellects for the solution of these 
problems, as the pioneers of the French Revolution 
did with splendid results in 1793, or the Bolshevik 
leaders did in 1918, in the midst of civil war and 
foreign aggression. 

It is not our intenti m to create a state of alarm 
by the publication of this timely article, and there- 
fore some points in favour of the Indian Union may 
be noted. All the armament factories and inspeeto- 
tates are fortunately in the Indian Union, and none 
of the countries about us have any factories worth 
mentioning. But this initial advantage should not 
lull us to a sense of complacency, for when trouble- 
shooters are conscious of our strength, that alone will 
l>e a deterrent against the occurrence of any un- 
pleasant incidence. 


• THE ECONOMIC POSITION OF A RURAL COMMUNITY 

IN WESTERN BENGAL 

R. 15. LAI, and K. K. MAT HUN, 

AU.-INIU* INSTITITK OF UYtWF.M, X 1'DBUC JIKAl.TH, CII.CITTA 


'HI* present communication is the second article 
m a scries on the Health Problems in a Rural 
>ummnity in Western Bengal. In the previous 
■ ’ mnunicatiou 1 a passing reference was made to the 
' ■ oble influence of the growth of population on the 
■t uukrd of living. It was observed that the net 
'<-! induction rate being only 113, the population was 
- <■ \ mg at a moderate rate. However, in view of the 
: s ; . density (1900 per sq. mile) already attained, 
a small increase could not be ignored unless 
"•'.•.ms of subsistence improved correspondingly, 
■'b ntion was also drawn to the physical strain to 
■ : It the male population , was subjected, due, 
■’"‘ligst other things, to the high rate of sickness 
which they suffered and to the social customs 
Kreby the female population made little or no 
■•ruribution to the family income. It was suggested 
the working capacity of the population, and 
Moi-ably their mental and physical efficiency, could 
,e 'onsiderably enhanced if the amount of sickness 
n ' n ’ 1 be reduced or recovery expedited. It is hovv- 
t ' tr - a vicious circle because in a community where 


a large mass of people live under conditions of con- 
siderable economic stress, their health and general 
well-being are perhaps more intimately dependent 
upon their economic position than in communities 
where the minimum physiological needs are generally 
satisfied. Indeed, suggestive evidence of the associa- 
tion of sickness with consumption expenditure, more 
particularly in respect of chronic sickness, was 
brought out in the General Health Survey*'*. In- 
different health, however, was negatively associated 
with consumption expenditure which jvould probably 
imply insensitiveness to minor disorders on the part 
of the poor. Thus imputation growth, healthy and 
standard of living constitute three sides of a triangle 
which merit a more detailed investigation. This, 
howevef docs not mean that other aspects of com- 
munity life do not come in for important considera- 
tion. When these aspects are also included in the 
study, as they undoubtedly should be, we would be 
dealing with a inultiaiigutar figure instead of a 
triangnlar. Nevertheless the emphasis on their inter- 
dependence would remain unaltered. 
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before entering into t h i-> discussion it would lx* 
helpful to obtain a ckatVr view of each factor sepa- 
rately. The population problem lias already been 
dealt with and a detailed con adoration of the health 
and sickness is contained in the Survey Report. In 
this coimuunKation we propose to present further 
discUHMOn of the standard of living and of the 
economic habit' of the community. 

Standard of living, according to the Encyclo- 
paedia lintanrw a, bears two distinct meanings.* In 
its .strictly technical connotation it describes the scale 
of living which an average, individual ot the group 
will strive to maintain and which he will not jeopar- 
dize by marrying and undertaking the responsibility 
of supjwn ting a family. Thus it would denote the 
scale of living la-low which no individual will exist in 
the community except when reduced to poverty by 
a sudden and unexpected misfortune. Used in this 
sense, standard of living is a dynamic factor in deter- 
mining the density ot population, the labour suppl>, 
the rate of wages and the possibility of future 
improvement of economic conditions. 

Ill its popular usage the term means a description 
of the way people actually live in a given tunc and 
place. It is a matter of common knowledge that 
marriage, domesticity ami procreation arc universally 
practised traditionally by, if not religiously enjoined 
on, the great muss of Indian people and the question 
ot maintenance of a particular scale of living hardly 
enters into discussion at the time of marriage, except 
in the case of a few enlightened, educated and 
westernized nun. It may, thmffore, be said, that 
for most people in this country, the question of the 
standard ol living in the technical sense does not 
arise. As regards the popular meaning attached to 
this term, we may perhaps approach, the question of 
the economic situation of a community m a number 
of ways, in order to fotm a composite picture describ- 
ing the standard of living. 

In a discussion like this, the family appropriately 
tonus the unit As has been explained in a previous 
communication' a simple way to describe the econo- 
mic conditions of a community is to give a distribu- 
tion of the families according to the “index of 
prosper it>'\ a, term devised to include two factors 
cis., the level id consumption expenditure per capita 
and tjie degree of stability as determined by the pro- 
portiouate credit or debit balance against income. It 
must be mentioned, in this connection, that 'pros- 
perily index* is only, of local interest in as much as 
the division of the families in three classes has been 
effected by taking equalized groups of upper, middle 
and lower classes according to the level of consump- 
tion expenditure. Each of these classes has been 
further divided mto five sub-groups according to the 
degree of stability. Thus the class which comprises 


the upper one-third of the families according to c< . 
sumption expenditure has been divided into five f;p 
groups numbered 1 to 5 in descending order 
stability. Similarly the middle-slass families 
divided into sub-groups numbered 6 to 10 and ?\ v 
lower-class families into sub-groups numbered 11 v* 
15. The index of prosperity is the number borne m 
each of these sub-groups. The present study rel.ih. 
to u random sub simple of 514 rural families. 

The mean annual per capita expenditure w > 
Rs, 165 ±5(5 and the limiting values which divide! 
the families of moderate means from the higher and 
the lower groups were Rs 180 and Rs. 135 respcctiu* 
ly. 36 per cent of families li\ed from hand to nmuti; 
and 40 per rent were unable to balance their bud.;., t 
and half of these incurred a deficit of 15 per cent •*: 
more. Tin* instability was equally slutted by t| M 
three economic groups. Remembering that the ind-. v 
number of wholesale prices prevailing at the tun-, 
averaged 239 8 and ranged fiom 236 3 t<» 2412. r 
evident that the average spending capacity v. 
very low and even at that level the position w 4 » 
precarious in mo-t cases and the distribution •»: 
wealth was uneven. 

In order to gain a more realistic idea of lb. 
standard of living, Using the term in the popular 
sense, it is necessary to dkcuss the various item- •• 
the consumption expenditure. Table I sets out t” 
percentage- of average expenditure for each itu- 
separutely, on the consumption expenditure exclud 
ing debt discharge and on total expenditure whi e : 
includes debt discharge and expenditure on prodie 
tion. 

TABLE I 

lUSTRIUUriON uF TllK AVhRVOR ANNUM, KXPFNIUTrM 
pn tapitii on Various Items 


j 


Items of Exf>onditure 

Actual 

Percentage 

on 

1 

Percent*! 
on tot.. 

‘in rupees 


Food 

147 H 

86*9 

72 ft 

Fuel & tight 

39 

23 

1 

II ou ne rent or tax ... 
Clothing, bedding and 

04 

02 

o: 

footwear .. 

1P2 

66 

5i> 

Toilet 

0-4 

02 

02 

Furniture ... 

0*3 

02 

0*2 

Education ... , 

Medical advice and me- 

. 10 

06 

05 

dicines 

2*5 

1-5 

i : 

Travelling .. 

12 

07 

<K 

Ceremonies ... 

0-7 

04 

0-3 

Miscellaneous 

0*6 

04 

0 * 

Production ... 

31-5 


is ; 

Debt discharge 

22 

— 

i 
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Expenditure on production constitutes only 15'4 
: r cent of the total and on debt discharge 11 per 
■ at. We have not gone into the details of the ex- 
. aditure on production side, but the holdings being 
lt ll and the fields being mostly self-cultivated, the 
: .mi items of expenditure are manure and seed. Any 
•screasc on the expenditure on these items will pro- 
,blv more than repay itself. 

It is generally believed that the limiting factor as 
:,.ards the cultivator’s standard of living is the size 

the holdings. Discussing the matter with eulti- 
, having average-sized fields, namely 3 5 acres 
j.ir a family of 5 consisting of man, woman and three 
, htldren, one is surprised to find that with the pre- 
■ ent methods of cultivation, the peasant is unable to 
itianaue larger fields without regularly employing 
: in labour. With his present small holdings he has 
t" employ labour for short time only when his pro- 
gramme is overcrowded and this cannot be helped. 
He could probably manage somewhat larger fields 
with the help of neighbours with mutual adjustment 
•■! crop rotation, but this involves a number of com- 
plications. For instance, the area allotted by the 
fo.verninent for jute cultivation cannot be left over 
t" the next year nor double that area can be put under 
Mite in alternate years. Thus the neighbours arc busy 
•> itft the same type of work at the same time and can- 
not co operate with caclt other to nnv appreciable 
. stent. besides, ns far as we were able to ascertain, 
t! i* averaec acreage available, which is also the area 
tin peasant is able to cultivate without outside help, 
uneconomical and unless a supplementary occupa- 
t'oii, which he mav carry out during lax season or 
ihioli the women folk may take up regularly, debts 
have to be incurred normally and more so when 
circumstances arc adverse. It is, therefore, not sur- 
pri-ing that over 40 per cent of the families are unable 
t" balance their budget. What might be done to 
increase his capacity to cultivate larger holdings 
‘■•ithout farm labour we are not in a position to say 
but it would appear that wise guidance could, to a 
certain extent, save his labour and time in various 
voivs. • For instance, the present method of lifting 
• nter by means of *dongi* or ‘soonti* is very wasteful. 
'Inch time* and labour could be saved by introducing 
Persian wheels. Wiser management may also save 
time now spent in removing weeds. Time and labour 
finis saved could be made available for other economic 
Pursuits. 

.Reverting to the discussion of relative expendi- 
ture on various items, apart from debt discharge and 
t rr »duetion expenditure, it is obvious that food con- 
‘•thutes major part of it, leaving only a small amount 

per cent) for other items. Of these clothing an?) 
*’”'1 and light constitute 9 per cent and medical advice 
'd medicines another 1*5 per cent, leaving only 2'7 
per cent for alj other amenities, Including travelling, 


education, house rent, furniture, toilet, ceremonies 
etc. Thus important as education is, it has been re- 
legated to a very minor position in the family budget, 
claiming as it does only 0'6 per cent of consumption 
expenditure. 

• 

We have given an overall picture in the previous 
paragraph. Hut distribution of wealth is uneven and 
the plight of the poorer classes must necessarily be 
even less satisfactory. Analysis has been made of the 
amounts spent on various items in families of different 
prosperity' indices. This analysis is complicated 
because two factors viz., the level of consumption 
expenditure and stability are involved. Comparing 
families of like stability as for instance those that 
just balance their budget it is found that expenditure 
on food diminishes for the poor families quite con- 
siderably but proportionate expenditure slightly 
increases. The same is true for clothing. .Pro- 
portionately house rent remains practically unchanged 
and consequently it falls more heavily on the 
poorest families. The reason for this anomaly 
may be that the richer people own their houses. 
While the actual amount spent on furniture declines 
with poverty, the proportionate expenditure remains 
constant for the three classes. This is, however, 
a small item for all of them. The most striking 
example of progressively low expenditure both actual 
and proportionate is in respect of education and also 
for medical care except for a higher proportionate 
expenditure amongst the middle class. The well-to-do 
spend a little more money on ceremonies but the 
differences are not so marked as one might have ex- 
pected. While the lower and higher classes spend 
proportionately the same amount on toilet material, 
no expenditure under this head is recorded for the 
middle-class families which probably arises from 
chance variation. Expenses not included under these 
heads are small and tljev arc proportionately the same 
for all the classes. 

The variations arising out of stability are fairly 
pronounced and uniform for the three classes for 
certain items. Thus relative expenditure on food 
increases for families which are running into debt. 
It is because of living beyond their means, in the 
matter of food, that they largely incur the debt. 
This again is an evidence of the fact that food require- 
ments are not fully satisfied, even in the upper class 
families. No differences in the proportionate expen- 
diture on education arc seen in the upper class, but 
in the middle and the lower classes less stable tamilies 
as a rule incur lower expenditure. Thus the axe 
readily falls on educational expenditure in lower class 
families when debt is incurred but the upper class 
would appear to be education conscious. 

On the other hand, no regular trend can be 
observed in expenditure under medical head in any 
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cUh 5 and this would suggest that it is only when 
an urgent need arises that money is t>pent for treat- 
ment, There is also not much regularity in the matter 
of travelling expenses but the more solvent families 
spend the largest amount on tins item. The same is 
true for expenditure on ceremonies. Other items do 
not show any definite trends. 

We do not know of a eorresjHuiding study of a 
rural population which may serve for purj>oses of com- 
parison. The Indian studies mostly relate to indus- 
trial workers or other organized l;d*>ur which are not 
on all fours in 1 heir economic circumstances with the 
community under investigation, beside*- actual in- 
come, its real value and differences in needs arising 
from time and place, introduce complications. The 
present study relates to a time* of stress when even 
though tliis particular community was not actually in 
the grip of the great Bengal Famine prevailing at the 
time in most parts of the province, it was not free 
from its evil effe cts. The items of expenditure though 
more or less similar tnav riot bear exactly the same 
meaning. Moreover, the relative demands of various 
items may not be the same in different eircumstances 
t g > house rent would Ik* far U^s in value in a rural 
area for similar or better accommodation than in 
towns or even in industrial slum-. In most instances 
the labourers do not or cannot tyve with their families, 
unless there U attractive enough work for women 
also. 


However, comparing the results of studies on 
labours in Kolar Goldfields*, working class families 
m Alngappa Textiles (Cochin State), 11 landless agri- 
cultural labourers in a Herat* village ami Bombay 
working class*, it has been noticed that except for 
the landless agricultural labour of Ikrar the propor- 
tionate expenditure on food is much too high for the 
Singur community. Clothing, on the other hand, is 
relatively a smaller item of expenditure in this com- 
munity than in others, with the exception of workers 
in Kolar Goldfields where the heat in the mines 
will permit the use of little clothing. The Berar agri- 
cultural labourer spends a pretty large part of his 
money on clothes. As regards expenditure on educa- 
tion, information is lacking for most communities but 
it would appear that unlike the Singur Villager the 
Kolar miner spends not an inconsiderable proportion 
of his income, under thi* head. lie also manages to 
pay a good part of his income in debt discharge. 

Allfrn and Bowlev 9 have devised methods to dis- 
tinguish between vvliat, under the circumstances of 
the community, may constitute necessities and ‘what 
may constitute, luxuries. Following one of their 
methods the regression equations of the various items 
on consumption expenditure have been worked out 
and are given in table II. 


TABLE II 

Straight uvk Rkgkiusskw for iach Items or Expenou? i 
os Tor At Consumption Exphnoiturk 

Y Expenditure on any particular item. 

Xr Total Expenditure on Consumption. 


j Regression equatin'.: 
Items of expenditure ’ on Consumption 

! Expenditure 


Food 

Fuel & Iwriglit .. • 

House relit or tax ... ? 

Clothing, liedding and fo*>t*car .. j 

Toilet., ... J 

Furnitnre ... 

Education ... ... ! 

Medical advice ... i 

Travelling ... ... J 

Ceienumies .. ... ... j 


Y -0-7745X4 14 

Y 0271 X OSTs 

Y 0 0009X4- 0*29.1 

Y ^ () t 1520 X. 4* 7 7SJ 

Y 0-0020X 0 m 

Y -=0 001 IX- 0 41H 

Y . 0 0090X 8 324 

Y ^ 04)1 SOX - 1221 

Y 0-0375X 5 215 

Y--0 0213X - 3 2fn> 


An item is termed a necessity if the proportion 
spent on that item decreases when the total expendi- 
ture increases and a luxury if the proportion in- 
crease**. Thus positive figures for the constant in the 
regression equations mean necessities and negative 
values indicate luxuries.. In the community under 
study, /he necessities include food, house rent and 
clothing, while the remaining items constitute 
luxuries. 

The same argument may be extended to dis- 
tinguish between items <>f necessities and items* m 
luxuries, amongst the various items of expenditure 
on food. The relevant regression equations are givi n 
in table III. 


TABLE I IT 

wStkmi.mt l.iNh Ukgricssion for Various Itkms ok Food »w 
Tutu, ExrRNOiTi k r, on Food 

V - Expenditure on the particular itt*in 
X Total Expenditure «»n food. 


Item* of expenditure 


Cereals , . 

Pulse < . . 

Milk & curds ... 

Salt & --pices ... 
Sugar & sweet 
Butter, ghee & oil 
Meat, fidi & egg 
Vegetables 
Other food stuffs 


Regression equation- 
on the total expen- 
diture on food* 


i 

... i Y 0-3804X4*9-97 a 

.... t Y ----0 0461X4 0 0^ 

... ! • Y « 0-0977X — 7-634 

... i Y - 0 0196X4 1*2^ 

Y =5 0-0373X - 0-99*' 
... i Y =*0*0430X 4- 1*25 1 

... i Y " 0*0530X4- 2*5 10 

Y--=0-0837X~0-32‘» 
Y~0 0205X+1 IW 


Only Jive items vis. , cereals, pulses, salt and spk< 
tmtter, ghee and oil, and meat, fish* and egg re- 
stitute necessities while others like milk and cur-i. 
sugar and sweet and vegetables, fall under t>ie 
category of luxuries. Miscellaneous items not in- 



February, 1948 


THE ECONOMIC POSITION OF A RURAL COMMUNITY 


307 


j tided in these items also constitute necessities. We 
\.-.itiire to suggest that this analysis gives consider- 
.i!,:c insight into the standard of liviug of the com- 

-c unity. 

Another estimate of the standard of living is 
finished by the determination of urgencies, that is 
* i ' ay, an estimate of the pent-up needs of the com- 
• auity as the people sen? it. To put it in other words 
: „cnt items are the ones on which they will prefer 
spend more money. The order of urgency of 
virions items of expenditure is measured by the 
.^Terence between the average proportion of the total 
A'pcnditure spent on any particular item and the rate 
t which the expenditure on that item varies for each 
V, mt of increase in total expenditure. In symbols it 
- ^iveti by w-k where w~ : x/y, in which x is the 
ocrage expenditure on the particular item and y the 
t average expenditure and k the straight line 
u-c.iession co-efficient of y or x. The values of the 
difference w-k, for various items against total expen- 
diture on consumption side are set out in Table IV. 

TABLE IV 

< ohmarvM oK I ’KOKNCY FOR DlFPhKKNT IttvMS, OK 
CONSUMPTION 


TABLE V 

Co-BFFICUNT OF CRCfcNCV FOR nimRUNT Itkms of Eoon 
on Total lCxpswrutfRE on Food 


Items of food 


Co-efficient of t 
order of urgency 


Cereals 

Meat, fish & egg 
8.1 It and spices 
Other foodstuffs 
Butter, ghee, oil 
Pulse 

V egetahlc.s 
Sugar & sweet* 
Milk amt curds 


£\ 

013 

007 

000 

000 

003 

cm 

—008 

-037 


more urgently required, are not available to the ex- 
tent desired. Milk and milk products constitute «tn 
important source of income required to meet expen- 
diture on necessities. 

We have already drawn attention to the con- 
siderable amount of variation in consumption expen- 
diture found in different families. However, it would 
be of interest see which items of expenditure vary 
more than others (see Table VI) from family to 
family. 


Items of expenditure 


Co-eflicirut of 
order of urgency 


H..-1 

• • • 

■Of 15 

i hi m» 

... 1 

014 

H'U'-c rent or tax . 

... i 

001 

»s» mturr . 


001 

''•‘lira! advice and Medicine 


•001 

i > :K t- 


•001 

(trillion 


003 

i ii 1 X* light 


004 

J tom mie* 


010 

Ti availing 


031 


It would thus* seen that medical advice, educa- 
1 *"0, fuel and light, ceremonies, and travelling are 
a«»i ■considered so urgent as food, clothing, and house 
In other words, the primary needs viz., food, 
Nothing a lid shelter, remain unsatisfied, and the 
n.n-rests which any civilized community would aspire 
t “ cultivate must, be relegated to the distant back- 
‘pauul. Similar analysis lias been worked out for 
various items of food, against total expenditure 
h*>d. They are also arranged according to urgency 
•Table V. 

It is interesting to note that fish and meat occupy 
* 1 ,,k dtion of considerable priority but milk and curds 
,r ' the last to*be thought of, not because they arc 
u dable in plenty (in fact more than half the pre- 
N children get no milk at all and 39 per cent 
J ive less than 10 oz. a day) but because at the 
Client they are out of reach and even other items, 
0. 


TABLE VI 

Co-ilFFiciF.NT op Variation for thk Main Jtkms or 
Consumption H \ i»kn mm kk 


item* of <rx|ieiidituTc 


Co-rfiirtent of 
van 'it ion 


f'OOd 

Clothing, bedding, footwear .. 
House mil or tax ... 

Enel & light 

Medical advice and medicine 
Toilet 

Ti fuelling 
Ceremonies 
Education 
Furniture 


37 
.54 
7 H 
103 
137 
102 
180 
214 
201 


The largest amount of variation is to be seen in 
furniture, education and ceremonies and the least on. 
food. Clothing and house rent also show relatively 
small fluctuations. The variation in items such as 
fuel and light, medical advice, toilet and travelling, 
is moderate. * 

The amount of dispersion for different items of 
food are shown in Table VII. 

As might Ik* expected, cereals show the least 
variation. Salt and spices, pulses, vegetables, butter, 
ghee and oil and meat, fish ami egg show moderate 
variation. The greatest variant i* shown in the 
expenditure on milk and curd, and sugar and sweets. 
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TABLE Vll 

uf AakiaTios rov Kxi'fe.shuuK».s os 
lift Pf must iUMS OP l : *)*}{* 


Item?. of food 


Orciih 

Silt ... . * 

PllUeS 
V«g< taMe* 

Buttrr, ghee an«) oil 
iVft.it, (i <li an*) egg ... 
Oilier P^odslutf* 

Si g;*t i.tv I sweets 
Milk and run] 


; Ol-rttu i- nt fA 
j van. «t ion 
I 


33 
W 5 

m 

m 

70 


; 1 1 1 

! 118 

! 


fri other words, these luxuries aic indulged in by 
relatively a small number of well-to-do families. 


Summary 

Public health being an integral part of the social 
conditions of a community it must nciess.iuly be 
studied against the general social background, The 
present communication deals with the economic 
position of the community in the Smgur Health 
Centre Area as a part of the study of the Health 
conditions. The studv is mainlv confined to a dis- 
cussion of family budgets and to the directions in 
which economic needs ate most urgently felt. In 
appreciating tin* tesitlts of our findings it must be 
remembered that at the time of iim stieatmn Bengal 
was in the grip of a serious and widespread famine. 
While the area under investigation was m»t subjected 
to the full force of famine' conditions till after the 
survey had been completed, it did exhibit certain 
amount of tttnettal stress. The average annual total 
per capita expenditure was Rs. ItkV- and tire index 
number of wholesale prices was roughiv 210. Only 
about 15 per cent of it went to meet expenses in con- 
nection with production of commodities The rest, 
which constituted the major portion, was applied 
towards the items of consumption including 1 per 
cent on debt discharge. Keen at this low standard 
of life 40 per cent of the families were unable to 
balance their budget. 


Food constituted the main item of expenditure 
being 73 per cent of the total expenditure or 87 per 
cent the consumption expenditure. Of the re- 
maining items clothings, fuel and light, and medical 
care took nwav nearly 10 per cent leaving only .about 
3 per cent for all the other amenities. Thus important 
items like education, wcie relegated to very minor 


positions claiming only 0 6 per cent of consutnpti > ; 
expenditure between them. Comparing the prop 
tionate amounts of money spent on different itu •*» 
among families of various prosperity levels, it v, v 
found that actual expenditure on food ami cloth u „• 
diminished with poverty but the proportion spent < \ 
them increased. On tlie other hand for medical c.ce 
and education, the actual as well as the proportion.^ 
expenditure decreased. The pro \hjt tionate exix-ini;. 
ture for othci items did not show significant varia 
tion among families of different relative prosper it \ 
Comparing the present study with other Indian 
studies, tile chief features of the Smgur community, 
are the large proportion of expenditure on food and 
the small proportion spent on clothing. Follow uu 
the method of Allen and Howley, the items of ex- 
penditure winch constitute necessities for the com- 
munity were food, clothing and house rent, the r<. >n 
were luxuries. Among items of food, cereals, pul^ % 
salt and spices, butter, ghee and oil and meat, ii-h 
and- egg eon4tituted necessities and the lest luxun^ 
Again the nm- T t urgent items of expendituic for t lo 
community were food, clothing and house lent and 
the least urgent were tiavelling and ceremonies, < >; 
the items of food tin. mol urgent were cereals, nuat, 
fish and egg, and salt and spiers and the h ast mg* id 
were milk and turds and Micar and sweets. Tin 
most variable items of expenditure as bctwi / 
families were turniture and education and the k.rt 
vaiinbk were food and clothing. Similarly, of tk 
items of food, milk ami curd varied most and eeu iN 
and salt were the least variable. 
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CHROMOSOMES AND EVOLUTION OF SPECIES 


THEORY OF FRAGMENTATION OF CHROMOSOMES 
AND EVOLUTION OF SPECIES 

A. K. CUAKKAVOlsTI 


DEPARTMENT OF IJOiANY 

fPHE possibility of increase of chromosome number 
* by fragmentation in plants was first suggested 
ix tiates ( 1915 ). This concept though simple and 
stiaightforw ard in explaining certain aneuploid 
i , . mi hers in closely related species, still remained 
ii'i.icceptahle by most of the contemporary cytologists 
K i the ground that a fragment of a chromosome 
v : i liout an attachment constriction cannot survive 

• \a\ashin, 1032 ; Mather and Stone, 1033 ; Donglcy, 

; ; i » . In the light of some recent observations the 

problem has come up In the forefront for serious re* 

. /ins delation. Thus, Hhnduri and Hose ( 1 04 7 ) lia\e 
cl. nmed that the aneuploid numbers in different 
‘.penes of Cucitrhitaeeae cannot be explained on the 
k of polvploidy and hybridization and that they 
:»n reasonably be explained on the basis of fiag- 
iMitation of particular clnomosomes actons/ socon- 
» tar v constrictions. They have given definite 
. \ id- nee to prove that specie* like Cucumis saliva 
14) lias given rise to species like C. mclo 
; n 21) through fragmentation at secondary con- 
duction regions of particular chromosomes. Wilkin-* 
^>n (11)44) while discussing the cyto-tuxonoinieal 
. oiblcm in the genus Salix, observed that there .ire 
tv.'o basic numbers in the genus, 19 and 22. l ; rom 
•« vritical analysis of the chromosomes, he came to 
biv conclusion that the number 22 is not aneuploid 
■1 the Mrict sense of the term, but has arisen from 
br.v 1 v chroinosoined types through fragmentation of 
‘"■'lie particular chromosomes across the secondary 

* cistrictions. In the light of the above observations 
*»iul those made during the course of a cyto-genetical 
1,f v^tigation in the group Seitamiueae, together with 
* !i scattered evidence put forward by a number of 

^cstigators from time to time (Delaunay, 1926 ; 
IValingtonJ 1929, 1930 ; Kollar, 1932 ; Mather, 1932 ; 
k 1 ..(luri, 1944 ; Mii'ntzing, 1945 ), it now appears that, 
ct from polyploidy and hybridization, fragmen- 
tation of chromosomes has undoubtedly been respon- 
se for the increase of chromosome number ami 
s ! ; >equent alteration of karyotypes in many plant 
\ .-cies. 

Critical analysis of the somatic chromosomes of 
1 tc a large number of species and varieties bclong- 
•' to the families, Mu^aceae, Zingibcraceac and 
1 * # maccae f besides bringing out certain interesting 
hires, which will be discussed elsewhere, correl- 
ates the above contention. The striking differ- 
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cnees with regai d to both number and morphology of. 
chromosomes of some allied genera and species do 
not lend any evidence in favour of the occurrence 
of polyploidy or hybridization in them. Neither the 
karyotypes nor the meiotic behaviour of the chromo- 
somes in these plants show any indication of mul- 
tiplication of sets of chromosomes or duplication of 
individual members of a set. Such differences can, 
however, be conveniently explained on the assump- 
tion of fragmentation across definite loci of particular 
chromosomes. The contrasting eylological features 
of hypothetical parental forms on the one hand, and 
their corresponding derivatives on the other, are 
given in table I. 


TMttAi l 

Showing tuk contrasting cYToi,octcu, features miTWttitx 
Tlili HYPOTHETIC*!, PAR UNTO, FORMS \Nl> THEIR 
CO R U liSPON IUNC DERI VA11V l< S 


Parental Forms Derived Forma 


1. Lower mu u Inn* of cliro- Higher number of rhromo* 

mosomes tome*. 

2. Longer chromosomes Shorter chromosomes. The 

sum total of length* of all 
the members fairly corres- 
ponds to that of the paren- 
• tal forms. 

3. Presence of larger mini- Presence of smaller number of 

her of nucleolar cons- typical nucleolar constric- 

1 rations, cither in the lions and supernumerary 

form of typical secon- constrictions The number 

dury constrictions or is proportionate to the 

satellites. Many of such number of assumed breaks 

constrictions are super- across the secondary cons- 

fiuxucraty in nature. frictions. 

L Absence of chromosomes , Presence of such chronic- 
with nucleolar con^trie- wanes; the number in pro- 

lions in the form of sc- portioned to the assumed 

rondnry constriction- loci of break*, 

threads alone ai their 
ends. 

5. Smaller number of nu- larger number of nucleoli, 
cteoli. The increased mftnlier is 

' proportional to the assumed 
number of breaks. 


{specific cases having the above contrasting cyto* 
logical features shown In table I are presented in 
table II. 
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TABLE II 

showing sKunric cab*s or pABRimt nsu vrutvto rousts ns 
tlfk THMM\ or rBAOMKKTATIOX 

Pan-nhit Foims Derived Fornix 

1. M*< hrnni'rti/m^'J *-pt'ti*'H !22-< hroin«*v»mrd specie* of 

ot Strrlitzta. )ik<* 2>. Kr~ j StrelUz «a, like* .S a uguUa 
Xtna * r (2ti 14), Fain Mu* | (2n 22}, Fig. 2. 

Fig I. ■ 

2, 22' lirniiM»«inn*il ^x-i ii » J4-t hromu voiikM sp<*< uri ot 

4 >f fjeiitonia, hkr //. m»'- UtLianaa, likt* //. brastlien • 
tallied (2n 22), Fain. aM On 24), Fig 4. 

Fit', a i 

3 IH-t‘hr<iiuoKotm*d ttp**< i^s 22*« hromosomrd ies of 

of Musa, like \t. ut perba j A/u\u, tikr Af panidlilaiu. 
On I Mj . Jam Mu^fr.ic, , Mit*-sp. apitntum On-- 22), 
Fig A I Fig *> 

4 22 chronioHoirird *pc«iv». i m < hromo ionird species of 

of Zingiber, like / j Aipmia, ! i k** I. a/iugfun, 

upnutiar, X. rubais, X .1 hrtittnata, A nutans ieU\ t 
officinale Hr., Fam Zm- 1 Fam Ztnj,:d*.*r;t< rae, Fig. 

gibrracrttr, Fig 7 8. 

\ 22*i > hroni44MitiH > (t ? >pe( ir*» 42-< firomosomud s.jwres of 

of Kacmpfcrin , like K ( utcuma, like ( . arotnnti- 
titroilren s (2n 22), F.uu ui. f. imuiiitf, t*. iih^uaU- 
/mtfiU’M'tar, Flip *) folia . rti:,, Fain. Zingibeni- 

nn<-, Fig. F). 



Text figs. 1—10. Somatic mctnphn*c plates Fig. b 
Sireldtin lieginae {2ti 14) ; Fig. 2. S. augusta (2n ■■ 22) ; 
Fig. A, ih'ioonia metalii at (2n 22), Fig. 4. //, bra>iiicn$is 
(2u-'*24 t , Fig. 5. Musa superba On 18) ; Fig. 0. M. par$- 
dhlaca^ »al>-«p. sapi* ntum \2n 22 ) , Fig. 7 Zingiber rubens 
(2n-*22i : Fig 8 Alphtia (2n 48) ; Fig IK Kacmp - 

frria On - 22) ; Fig. 10. Curcuma angustifolia 

(2ti>42); Fig- II. Dymt nuclei of Af. superba with .nucleoli 
( 18+15 »30); l’tg, 12. Same in M. paradisiaca, *ub»sp. 
uipifnturn showing 17 4 17 %$4 nucleoli. Note the long 
chromosomes with smpcriiuuKT.iry constrictions in figs. 1, 3, 
5, 7 and 0 and the absence of such chromosomes from figs. 
2, 4, tt, 8 and 10, Note chromosomes ‘with drawn-off ends 
in fig*. 2, 4, 6, 8 and 10 Figs I to 10. x 1000. Figs. U and 
12. xOOO. 


In the genus Musa we find that Af. superba h\* 
an — lh chroinosr>mes while the well known aeerul 
\arieties of M. paradisiac a, sub-sp. sapientum h::\e 
all an ^2 a chromosomes. The somatic chromosor? >; 
of the former species icf. fig. 5) have been classifi- <1 
into 4 morphologically distinguishable types, namely, 
(!) 2 pairs of long chromosomes each with 3 sec* n. 
dary constrictions, two on the longer arm and c.n v 
on the shorter, (II) 3 flairs of medium-sized chromo- 
somes each with satellites at either ends, (III) 3 ]»,uj> 
of mediuin-sizcrl chromosomes each having a sah] 
lite at one end only, and (IV) a pair of short chromo- 
somes without any nucleolar constriction (figs 5 and 
ua). The complement of 22 chromosomes ot onr 
of the varieties of M. paradisiaca procured from 
Italugaon, Oiissit digs. 6 and 14), has all the 
A types of chromosomes referred to above and tin 
mimber of each type exactly corTCSjK>nds to th.ii 
found m M. supirba , excepting type (III) wine!*, 
however, is represented by 5 pairs instead of ;> ;c 
found in the Latter species. The first type of chromo- 
somes of A/, supetha on the other hand, is missitn 
from the karyotype of A/, paradisiaca. Hut instead, 
the latter species shows the presence of 2 pairs m 
(V) chromosomes characterized in having one 4 mi 
being ‘di awn-off into a fine chromatic process u- 
sembhiig a secondary constriction thread and a satel- 
lite at the other. The appearance of this type o : 
chromosome and the increase in the mimber of ih< 
type (III) as referred to above in the somatic con 
plemctit of M. paradisiaca can best be explained 21 
we assume fragmentation across the proximal secon 
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Fig. 13 aI. Tdiugratn of Af. stipe rba (n * 9 ). The 
of fraemoututinn on two (I) chromosomes h*ive Fit’- 
represented bv transv'erse l>ors. Fig. 13 b. The same * ' 

ir.i^incntuion in-- III. Fog 14 . Idio&rain of Af. parade 
»uh-v.p. sapientum (n^ll). Compare the (F) cliromos*^' 
with those in Fig. 13 b. x 1500 (approx.). 

d.ary constrictions on the longer arm of clironiosaw" 
(1) of M. stt be rba as shown in figure 13a (c/. 
Bhaduri, 1012a). Such fragmentaiton will result i« 
4 pairs of chromosomes, 2 of which will exswth 
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..nsble type (I') of M. paradisuu a ami the other 
- hieh are acentric will have a satellite at one end 
! u piece of secondary constriction thread at the 
,r (cf. fig. 13b). But such chromosomes in order 
• . perjretuato must develop kinetic body anew in 
, : ,ch case they too will be similar in morphology 
.. i hat of (I'). The type (!') differs from type (III), 
in having a piece of secondary constriction 
y read at one of its ends. The number of these 
;• types of chromosomes will however, vary in 
,K v-urdance with the loci of break on the secondary 
. nstriction. If the breakage takes place at one 
, ..ttc-ine i>oint on the constriction thread the result 
v, ill be one chromosome of each of the types (!') 
i.«i (111) ; if on the other hand, the break is sotne- 
•vtc at the middle of the thread as shown in 
. 13a, then lx>th the resulting chromosomes will 
of the type (!'). The number of (I') chroino- 
miii'cs will, thus, vary between 4 and 8 and lhat of 
lil) between nil and 4 depending on the loci of 
1 > i-.iks. If there are only 4 (I') chromosomes, there 
! ..aid also be 4 more of the type (III) in the derived 
ii.nn, over and above the number already present 
111 the parental form. M. superba has no chromo- 
•im- of the tvpe (!') and has 3 pairs of type (111). 
Hu variety of M. paradisiaca which has been 
\. mimed shows t)re presence of 2 pairs of (I') and 
pans of the type fill) in its somatic complement 
0 and 14). 

* 

Evidence of fragmentation of chromosomes as 
"\isaged above in deriving M. pamdisiaca from M. 
■•</' aba has also been obtained from a study of 
■ ammosome-nuclcnlus relationship in them. From 

foregoing description of the karyotype of M. 

« ij'nbu it will appear that there are altogether 30 
kii. lenlar constrictions. Corresponding to this the 
laximum number of nucleoli in this species has 
! en determined from dyad nuclei of PMC to be 30 
ni.p ri). Fragmentation of the 2 pairs of (I) chro- 
. "•vmics of M. super ba across the region of sccon- 
'Euy constriction, is expected to increase the maxi- 
"mnt number of nucleoli by the number of secondary 
i' astrictions undergoing breaks, i.c., the number 

• ill be increased by 4 because all the 8 resulting 
aments or new ‘chromosomes will each retain the 

b'wer of organizing a nucleolus from that end bear- 
' a piece of secondary constriction thread alone, 

• * ' r and al>ove the one developing from the other 
V ' having a typical satellite (cf. also Bhaduri and 

-e, 1947 ). M. Paradisiaca has actually shown 
i4 nucleoli in the dyad nuclei of PMC (fig. 12). 
^’'-h observation not only suggests that fragment* 
C'ion of particular chromosomes across secondary 
c astrictions has been responsible for the origin of 
’2 i.hromosomed species from 18 -chromosomed ones of 
but also indicates that chromosomes or frag- 


an 

ments originating as a result of fragmentation across 
secondary constriction arc still capable of organizing 
nucleolus by virtue of the presence of a piece of 
secondary constriction tbre.nl. It also provides an 
explanation, apart from hitherto known methods like 
lolyploidy ((>aUs, 1030, 1042) and lion-homologous 
interchange of segments Iwtwccn nucleolar and non* 
nucleolar chromosomes (MeClintock, 1934 ; Bhaduri, 
1942 a and b), for the increase in the number of 
nucleoli in a plant species (Hhtulmi ami Hose, 1947 ). 

It is interesting to note that all the hypothe- 
tical parental forms so far studied arc characterized 
in having an unusually huge number of secondary 
constrictions, sometimes even much larger than their 
respective chroniosnUic numbers. The significance of 
the presence of such high number of secondary con- 
strictions, is that they provide loci of future breaks. 
The plants which have been found to give rise to 
new species through fragmentation of some of their 
chromosomes, may thus be considered as labile 
species, capable of throwing out new species spon- 
taneously (<*/. Bhaduri and Bose, 1947 ). The signi- 
ficance of such fragmentation may be attributed 
to the possibility of producing all the four spores 
with new combination' of characters as against two, 
produced by the process of crossing over between 
two homologous chromatids only. Further, random 
distribution of chromosomes of the new complement 
resulting from fragmentation, will lead to various 
new combination of characters without, however, 
precluding the effect of crossing over. It thus 
appears that the process of fragmentation followed 
by a recombination of chromosomes can bring about 
revolutionary changes in the characters of a speck's 

Turning to the problem of acquiring a centro- 
mere by an aceiftru: fragment, there is at present, 
no direct evidence iy its favour. Attention to cer- 
tain recent observations may, however, be drawn. 
Darlington (1039, while explaining the origin 

of iso-chromosomes assumed that each of the two 
telomitic fragments resulting from a misdivision of 
the centromere, is capable of organizing a full centro- 
mere by the development of a few ‘ Ventrogones” 
The peculiar behavior of the ‘ ‘ T -chromosomes’ ’ 
("T-effcct”) in some inbred rye studied by Katter- 
mann (1939), Prakken and Mimt/.ing (1942), Oster- 
gren (1945a and b) and Ostergrcn and Prakken 
(104b) suggests that in addition to the normal Rub- 
median centromere there is another particle* at the 
end of the shorter arm ("T-urm”) whose spindle 
reaction is similar to that of a normal centromere. 
Such manifestation of T-effcct was observed in all 
the. ^chromosomes of a special strain of rye (Oster- 
grcn and Prakken, 1946 ). Prakken and Mtintzing 
(1943) pointed out that the T-end in spite of showing 
similar reaction to spindle like that of a normal ceil- 
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tronmre, differed from the latter in certain important 
properties. They concluded that the active com- 
ponent ot u T-end could not be considered as simply 
a translocated centromere. In view of such conclu- 
sion, Ostcigrcn and Broken ( 1046 ) were inclined to 
believe that the phenomenon of T-effect is the result 
of the ''interaction of two different causes, viz., a 
special structural differentiation in tins chromosome 
end, and a social genotypically and environmentally 
controlled physical condition in the cell''. 

It thus appears that under certain physiological 
conditions of nuclei, centromere-like particle may 
differentiate anew on the body of an acentric frag- 
ment. What are these conditions and how they 
operate in the process have yct^o be determined by 
future researches 

In conclusion, I wish to express my thanks to 
Dr 1\ N. Bhaduri for kindly suggesting the problem, 
and for help and encouragement 1 received from hint 
during the course of this investigation. 
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DEVELOPMENTS IN ENGINEERING SEISMOLOGY 

S. K. G HA SWA LA 

BOMBAY 


Introduction 

1? science <>f Seismology named from the ( *rcck 
Sets mot, an earthquake, ami logos, a discourse, 
in its simplest fotm means the study of earthquakes 

and all other allied phenomena of earth movements. 

§ 

During the dark ages these tectonic movements were 
regarded as the work of somq evil spirits and awe 
and fear were associated with the occurrence of the 
phenomena. As the veil of darkness receded and 
the rays of civilization streamed through the human 
mantle, this latent inborn fear slowly went on decreas- 
ing, till the time when man by his intuition and 
intelligence, was in a position to analyse scienti- 
fically the various phenomena of nature and give a 
rational explanation of their effects. 

Earthquakes appear to haw been diligently 
studied first by the Chinese some 2W0 years ago, 
white 4 heir early records have also been mentioned 
in the Bible, In about 132 A.r>. Chand Heng devised 
a contrivance to record earthquakes. This nvichinc 
hail eight dragons placed on delicate springs around 
a bowl, in the centre of which squatted a toad with 
open mouth. Each dragon held a ball made of 
copper in its mouth, so that when there was an earth- 
quake the dragon nearest its source dropped its ball 


into the mouth of the toad. Crude, inefficient ami 
primeval as it was, this mechaniMn can be looked 
upon as the forerunner of the present day dehcaU 
seiMUogtaphs. Of the various types of vibrations 
both natural and artificial, probably none excel ir. 
intensity and destructiveness, the natural ground 
vibrations in the form of earthquakes — transforma- 
tions which change man's grandeur into nature’s du-t 
The most active seismic regions of the world lie »*» 
belts about the Pacific, with an offshoot zone acr ^ 
A>ia and Europe, north of India, along the nmih 
shore of the Mediterranean and running north ami 
south through the relatively shoal waters of the mid* 
Atlantic. Examples of these* seismic disturbances 
known to many and will not be elaborated hi ? c 
Actual figures however may convey a very vivid id* a 
of the colossal destruction wrought by these occur- 
rences. Thus in the last great earthquake of Bid u. 
India, in January 1934, when the shock lasted 
five minutes and was felt over an area of 1,900,^*' 
square miles, af>out 900 miles of railway lines v :c 
destroyed, 361 bridges were damaged , and two mill 1 ' :** 
acres of cultivable land were affected. In the g r < -R 
Quetta earthquake of May 1935 more than 60/ vl ° 
people died in Quetta alone, while property 
crores now lies buried under the debris. Simile 1? 
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:’ic great American Long Reach earthquake of 
; >;h 1933, the damage amounted to 50 million, 
, !e in the Japanese earthquake of 1923 the loss 
;i hoi the colossal figure of 550 million. 1, *■ J 


Ghnkrai. Aspects 

The fundamental principles of seismic sciences 
i i.o been described in many excellent hooks’ and 
. 1 - - uch the writer has restricted his remarks only to 

>s0 phases of Seismology which liave either a bear* 
«:k on, or are interconnected with engineering 
-i :i ncc, and which have not so far been collectively 
d.wtisscd in general texts on these subjects but arc 
; .'ind scattered in Knglish, European and American 
tu hnical journals, not easily accessible to all. 

The scientific study of earthquakes can he said 
t<> have started in the latter half of the 19lh century, 
while an appreciation of its engineering aspects 
’n can some five decades later. Since then the dotnftin 

• ’! Engineering Seismology 4 has advanced considerably 

- evident from the fact that the habitable parts 
••*’ the earth now include almost all the seismic regions 
'.’•■.eh formerly were but sparsely populated. Correct 
-v-mio data are equally important for an engineer 

well as a geologist or a geophysicist. However, 
'lit actual needs are different. The latter aims to 
o’ 'Mr vc the different phases of seismic waves with 
> # 'iew to locate the origin of the earthquakes, to 
’ ad their velocity of propagation and to study the 
"hemal structure and core of the earth. Such data 
i-ave little direct value to an engineer, for he is 

• ostlv concerned not with the duration of prclitui- 
:: »y tremors but with the intensity and nature of the 
I' neipal motions of the destructive onrthmiakes. 
^•mtrasted with a geophysicist, to an engineer dealing 
"•’•tb the dynamical theory as applied to the seismic 
'hsen of tall buddings, the “time period”, and 
‘amplitude of vibration” required for evaluating the 
•; mie. acceleration in terms of the initial force of 
"rnity *g’, arc of immense value. Thus ordinary 
‘/’“s of seismographs are entirely unsuited for rc- 

: 1 • i n g the motion of severe carthouakes, directly 
■ > the site because they must be delicate enough to 
~ f "fd far distant tremors. As a result of this 
"’nation, strong motion seismograohs, vibrovraplis, 
.’id accelerographs have been dcvelope'd to offer the 
‘ t'*meer the best available data on strong tectonic 
: vments. The determination of true ground 
’’ ’uon hy integration of strong motion records has 

the subject of exhaustive investigation in recent 
{•r> . s The results of detailed work carried out by 

- IT. S. Coast and Geodetic Survey in co-operation 

the M. I. T. provide a very valuable comj>cndium 
r,r> die subject*. 


An internal disturbance in the earth caused by 
dynamic agencies gives rise to two types of waves 
involving longitudinal and transverse displacements 
in the solid. In Seismology these waves are referred 
to as the primary or P-typo and the secondary og 
S-type of waves and together they constitute an earth- 
quake. The earth which is not made up of one 
uniform material throughout, but consists of three 
stratified layers of different compositions, each layer 
hying regarded as an isotropic spherical shell, even- 
tually gives rise to waves of varying velocities. These 
velocities, which vary with the depth of continental 
layers have been closely investigated by Stoncley of 
Cambridge University.* If the depth of the origin 
of focus of an earthquake is such that the wave fronts 
are curved, the primary and secondary waves together 
generate at the free surface another two types of 
wave disturbances called the Rayleigh and Love 
waves. At the interfaces of the several layers these 
waves are further modified by reflection and refrac- 
tion before they finally react on the foundations of 
the structure standing on the earth. In addition to 
these, there are waves formed hy “deep focus*’ earth- 
quakes which were first investigated in 1922 by Pro- 
fessor Turner, Savilian Professor of Astronomy, 
Oxford University and, later substantially studied 
and investigated by Richter, Wadati, Scrasc, Stoneley 
Kseha and also by B. Gutenberg, the eminent seismo- 
logist of the Baleh Graduate School of the Geological 
Sciences, California Institute of Technology, U. S. A. 
and Past President of the Seismological Society of 
America. 1 Deep focus records indicate that the body 
waves or transverse shocks are more prominent and 
at times the surface waves arc even non-existent.. 
The maximum foci of deep-focus earthquakes range 
from 60 to 440 miles and arc limited to regions around 
Fiji, New Guinea to New Hebrides, East Indies and 
Philippines, Soufh America, ami Japan and its vici- 
nity. Further there is evidence to show that such 
deep focus seismic movements do not occur beneath 
those localities in which ordinary carthouakes are 
most frequent. The solution of the deep focus earth- 
quake problems and their effects on engineering 
structures really demands knowledge of the state of 
matter in the earth's silicate mantle, a knowledge 
beyond the bounds of contemporary science. T * * 

From an engineering standpoint it can be stated 
that for regions near the earth’s surface the primary 
waves may travel with an average speed of 47 miles 
per second and the secondary waves with a speed 
approximate 0‘57 that of the P. waves i.e. 27 miles 
per sec. The periods of the corresponding vibrations 
may, for a near focus be as small as one second for 
the P. waves and two seconds for the S. types. The 
Rayleigh and Love waves, which make np the 3rd’ 
train, combine to form a 'very complex system of 
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‘j&cillatMm* which give the greatest amplitude for a 
given shock, by inducing an average velocity of 2 
miles /set*, and a period of 40 to 00 seconds. The 
resultant disturbance, which alone i** of interest to 
engineer*, has a period of the t#rde! of one r»ecoml, 
a wave length that lies between the limits of 5 and 
40 miles and u minimum speed of about 2 miles/ 
second. This trcim mlot^ velocity might well be com- 
pared with that of an ocean swell which travels at 
about. 65 It. /set olid, te. 1 / 1650 ut the specs l of the 
resultant scimmu: wave. In the imxlefu study of 
^•ismologv, U is customary to draw a difference 
between “near" and "distant" earthquakes. Of these, 
the former is tint more important and useful in the 
study of mginevnug problems, as considerable 
damage to structures is commonly associated with 
the surface movement due to "near" earthquakes. 
It thus becomes evident that in the study of these 
tectonic movements the data which is maitilv of use 
in engineering cannot well be derived from records 
taken with the delicate seismographs used in geo* 
phvsieui work, on the tiarismission of stress waves 
originating at a distant source, as the destructive 
etiect on structures especially buildings is more or 
less localised near the origin of the disturbance. 
According to Jeffreys' 1 ueurlv all big earthquakes have 
focal depths rarely exceeding 22 miles arid the most 
violently shaken areas are roughly confuted to a radius 
of 13 miles. 

ITutons or I)i<;vki,< »i‘Mi*:vr 

The developments in engineering seismology can 
be adequately reviewed bv splitting Up the entire field 
into six periods fiom 106 ri e 6* 1755 \ to; 1755-IHHO; 
1880-1906 ; 1900-1923; P>231933 and 1933 to the 
present time. The litst period from 106 it r, to 
1755 \ I > vsas not m.uki/d bv tin scientific activities 
or even evolution of the causes of earthquakes but 
represented a period during which for the first time 
m history a complete cataloguing of the earthquakes 
was carried out. Tints K. Von 1 1 oil catalogued the 
earthquakes of the whole world from JOB n.c, to 
1832 v.n * while Ibning prepared the same for China 
from I T<>7 no. to 1895 a o . 1 In 1088 v i> 1>. Yincengo 
Magnati, 11 * Counsellor of the IIolv Office of the City 
and Kingdom of Naples and Corns: tor and Officiating 
Priest of the Holy Royal House and of the Church 
of Sunfa Maria dal lYqmlo dell 1 Incurabili, gave out 
the causes of earthquakes as generated by wind, 
water, heat or by tire concentration of hiluwiinom 
matter. He appears to be the first to authentically 
denounce the fictitious causes as set forth by the 
ear tv Mahommedans utul bv the Rabbis, and cast 
aside the superstitious beliefs of the ’Chaldeans, Baby* 
louiaus, and Egyptians who attributed all tectonic 


movements to the natural progress of sun and st.r* 
in the Heavens. Magnati was also among the iir-t i y 
prepare a list of earthquakes from 34 a.d. to 1687 a # 
— a list whose authenticity has survived up to ; r 
present day. 

The great Lisbon earthquake of 1755 marks i „• 
beginning of the second period as before this d..\* 
little was correctly known about the tectonic 
merits, and although the Reverend John Mitciul! 
contributed an essay on the subject of earth tremor 
in 1760, it was not until about 1846 that the f<: -t 
scientific treatment of the dynamics of earth w.i> 
given. This pioneering work was done by Rob«:t 
Mallet" who, in presenting his monumental work to 
the Koval Irish Academy laid the foundations of t!v 
theory and origin of earthquakes. For nearly An 
years, after Mallet's work few other investigator- 
probed into the realms of Seismology, when in 187s. 
the distinguished English Scientist John Milne was 
invited by the Emperor of Japan to teach mining an*i 
gedlogv, and who in JK80 formed the Seismologist) 
Society «>f Japan the first scientific society of its 
type in the world. This forms the third period ..r 
seismic development. Together with other Kneli>\. 
American and Japanese scientists, like Ewm. 
Ayrton, Knott, Mendenhall, Perrv, Sekiva, ;*rh! 
t>mon, Milne contributed much towards the km* 
ledge of earthquake and their effects on structure 
His most important experimental conlrilnition w.i 
the development of the shaking table now rerogti: -yi 
as a vital tool of research in all seismic problems n>:i 
needed with engineering design". The work cans*! 
out during this period and the results formulated vuo 
accepted in America till about 1928 when the lindim ' 
of research investigators with more refined technique 
especially since the establishment of the Vibratmi. 
Laboratory at Stanford University, California (t<» u 
described later) began to cast doubts upon earls r 
results. Milne was also responsible for laying tU 
foundations of a world wide net work of observation 
for earthquake records. His monumental work «- 
continued after his death by Prof. Turner of Oxffi' 1 
Himersitv, so that Oxford became the internath": i! 
centre for the collection and dissemination of th<.-< 
records. 

The great San Francisco earthquake of V*^ 
formed the fourth period of seismic activity. A ’ 1 
months after this disaster the well known Sei-n o 
logical Society of America (with which the author •- 
connected) was established with the object of 
looting research in Seismology, the scientitic invt ' • 
gations of earthquakes, their geographical distril 
tion, historical sequence, effects on buildings o;ul 
related phenomena. This Society which is a corp'’!.i- 
tion of the State of California, is administered fo * 
Board of Directors, in co-operation with a Scientidr 
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.;ncil and an Editorial Committee — each eminent 
, l; jis own resf>ective branch of Seismology., Also at 
.» , beginning of this period a committee of leading 
v n vrts on the subject and sfnmsored by the American 
s .i-ty of Civil Engineers, was set up to prepare a 
v iprchensive report on this disaster, its causes, 
c and the manner of maintaining structural inle- 
iv in buildings 15 Most of the conclusions drawn 
f» , *n this report are still regarded as essentially 
..,-ad. One of the main results, however, relating 
i l)c equivalence of a wind force to resist all earth 
t: i mors has now been discredited for experimental 
. :m theoretical evidence has conclusively shown that 
' \ simply providing a high value of wind pressure 
; is not possible to produce earthquake-resisting 
Mjctures 14 . 

For nearly 17 years after this great earthquake, 

; : remained practically at a standstill, till 1923, 

> 1 vn nn September 1, of that year, Engineers and 
n mulogists in particular, and the citizens of the 
>k world in general were awakened by the dis- 
. ‘ nils vibrations of the great Kwanto earthquake 
,iK«» known as the Tokyo- Yokohama earthquake) 

1 '■ a'li severely destroyed Tokyo and Yokohama and 
. ^ .w ithin a month followed by no less than 1256 
.i'U* shocks. This formed the fifth period of develop- 
•a at and resulted two years later in the establish- 
u ;U of the world renowned Earthquake Research 
I.Mitutc at the Tokyo Imperial University from where 
* urinated some of the most authoritative and menu- 
rental works in Engineering Seismology* \ Outing 
period, engineers saw for the first time in history, 
fiw effects of a destructive earthquake on modern 
l Mi!idings of reinforced concrete and steel. Several 
nn litigations proceeded after this Japanese earth - 
•t^’-.ike, during which the work of Naito and Kyoji 
vhiro in Ja^an and Martel in America had a pro- 
: • ind influence on structural design in most of the 
‘Miuries prone to* seismic activity 4 . The work of 
1* ' f. Martel at the California Institute of Tcehno- 
W ^upresented then the only American experimental 
%, arcli in seismic design. The memorable and 
m hnritativc lectures on Engineering Seismology also 
■hiivered during this period (November and December 
by the late Dr Suyehiro, Director of the 
J Mhquake Research Institute, Tokyo, and one of the 
«tc>t exponents of Seismology, at the California 
the Stanford Universities, and California and 
M .^aehusetts Institutes of Technology, produced a 
i n found effect on the American system, and in many 
5 f ^ led towards modifications in the then current 
Ut ‘ : ‘d of design* In fact as far as the writer is sty-are 
[ )r ^aito was the first to realise that a horizontal 
:,>r * on a building with stiff floors is distributed 
im '»ig the structural elements of a -building in pro- 
!*>rhon to their relative rigidities and not in proper - 
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tion to wall areas, or column spaciugs. From these 
fundamental conceptions, two schools of thought 
developed on the seismic design of buildings, which 
were later on partially modified to run as a new 
tributary to the river of Engineering Seismology. , 
One held to the principal of rigidity combined with 
strength as the essential factor, while the other held 
that sufficient strength and rigidity were difficult to 
attain practically and economically and as such 
advocated a highly flexible type of construction. The 
latter theory represented essentially the design of a 
building in which the find storey of a multi-storied 
building was made so flexible in relation to the stiff- 
ness of the other stories above, that the earthquake 
motion would he fully absorbed there only and little 
damage would be done to the whole structure. 
Today's conception of this flexible first $torev build- 
ing though not completely out of date is very different 
from that propounded in those early days. Accord- 
ing to the results of studies carried out on models of 
buildings by Dr Lydik S. Jacobsen of Stanford 
University, California one on the world's greatest 
authorities on Applied Seismology a flexible first 
storey shields the superstructure against high fre- 
quency ground vibrations and is also very effective 
in shielding the higher modes of a large structure 
whose fundamental frequencies of vibration are out- 
side the earthquake frequency range. However, a 
flexible first storey is neither necessary nor even 
advisable for a short building whose natural fre- 
quencies arc relatively large* 4 . Tn 1926, a vibration 
research laboratory was inaugurated at Stanford 
University, California, mainly through the efforts of 
Dr Hailey Willis, and Dr Jacobsen, Professor of Civil 
and Mechanical Engineering* was put in charge. 
Since then this laboratory under the direct guidance 
of this outstanding authority has boon considerably 
expanded through fumls received from the National 
Academy of Sciences and the Research Corporation 
of New York, that it is now looked upon as the 
finest and the world's most perfect vibration research 
centre for all problems connected with Engineering 
Seismology. Most of the experimental work in under- 
taken by studying the behaviour of models of which 
two general types arc in use: ( a ) the actual “scale” 
model which is capable of showing a structural failure 
directly and (b) the purely dynamic model which 
does not necessarily resemble the actual structure ami 
which does not show any structural failures, but in 
which the observed dynamic distortions can be re- 
lated to failure by computations. The behaviour of 
models are recorded in various ways such us direct 
recording on a chronograph drum, by high speed 
motion picture photography and by electric or mag- 
netic strain gauges in connection with an oscillo- 
graph 1 *. , 0 


* * 
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In 1927 Dr Perry Byerly, Seismologist of the 
University of California and Secretary of the fteisrao- 
logical Smiety of America undertook for the first 
imie the measurement of the natural periods of 
vibration of a number of tall buildings in San 
Francisco, to arrive at some definite results for setting 
up some standard codes of correct structural practice. 
Prom this small beginning came the extensive pro- 
gramme of measurement carried out by the U.S. 
Coast and Geodetic Survey, which now functions as 
otv of the leading bodies in disseminating seismic 
data. It is really remarkable that in spite of the 
many new developments that took place in America 
the major dis< ussnms on the seismic design of struc- 
tures which took [dace at the World Kngincering 
Congress at Tokyo, in 1029 revealed the fact that 
Japanese vvprk on the subject was then far in advance 
of anv other country both in theory and practice — 
and the world of Kngineering Seismology accepted 
that country's work as representing the latest and the 
most authoritative thought of the times. Rigidity 
rather than flexibility was aimed at by Japanese 
engineers as their rigid buildings designed to with- 
stand an acceleration of 1/20 to I / 10 of gravity *g* 
with normal working stresses had survived the great 
1023 earthquake without appreciable damage. During 
this period, Japan, was the leading country to pursue 
a programme of detailed study of underground 
seismic motions and length charges of tin* ground, 
as well :is to carry out the construction of permanent 
Seismojogical stations inside t ail way tunnels to study 
the effects in such structures ; to make continuous 
measurements of the variation in the derivatives of 
gravity potential, and of the tilting of ground bv long 
water tubes, and to observe the effects of earthquakes 
on principal buddings of the country, by installing 
therein suitable strong motion recorders and strain 
meters. That Japan should contribute the largest and 
the most important share of knowledge in the rela- 
tively unexplored fields of Seismology is not surpris- 
ing when it is known that, that country experiences 
on an average three earthquakes per day according 
to Prof. Jones F.R.S. the distinguished geophysicist 
of Cambridge 1 *. 

The American Long Beach earthquake of March 
1933. and the Bihar and Quetta earthquakes of 1934 
and 1935 in India, forms the sixth and the last period 
in the chronological development, and also the 
beginning of the latest methods of theory and prac- 
tice in Kngincering Seismology. As damage after the 
Long Beach shock was appreciable, public sentiment 
was considerably roused to an extent whereby State 
Legislature was approached and the necessity of 
sound design, supervision and construction was en- 
forced by law, Accelerographs. displacement meters, 
and seismographs w$re installed at strategic points 


throughout California and other Western States 
periods of both natural and forced vibrations .tn 
determined for buildings, bridge piers, water t 
and dams. This f*eriod also brought about the d . 
lopment of several modes of correct practice 
designing massive structures like dams, bridges an,» 
water towers in heavily active seismic belts, r i hts 
three of the world's greatest American dams ; ^ 
Boulder, Grand Coulee and Shasta, designed In 
U. S. Bureau of Reclamation, are situated on the r 
active earthquake zones. The contemplated dam 
Kosi River in India, it may be mentioned, will d v > 
be constructed on a zone of comparatively 
seismic activity. This opinion has been receath 
given by no less a person than Dr J. L. Savage. ,i: ; 
internationally renowned authority and designer . f 
the world's greatest dams, who is at present Ik ; :.. 
consulted by the Government of India on its varies 
hydro-dynamic projects. Important theoretical 
experimental studies arc being carried out on tS 
design of earthquake resisting structures for dun. 
water tanks and towers in the Mass. List, of Tee’ :. 
Stanford University, California and at other pi ■ 
by several investigators, like Rugc, 1 * Jacob*::. 
Hoskins, 350 Wcstcrganrd,* 1 Mead and Carder* 2 \\]">\ 
have enabled designers to extend their gradient 
knowledge far beyond the limits of the last • 
decades. 


As insurance plavs an important part in dr •»! m 
with structures in seismic zones, it is not surpri -M: 
to learn that insurance firms have collected \ • >!:: 
ruinous data, which serve at times as an index v 
gauging the engineering progress. Thus a very 
idea can be had at a glance from the table y v<a 
below showing the losses sustained by various 
of structures resting on firm natural ground, uiv.i 
subjected to the effects of an earthquake. 




Type of Ct nstruction 


j Average expt* *•’< 
\ loss percent*. 

} of sound 

I r 


Hollow Pluck or Hollow Tile Construc- 
tion 

Brick-veneered wool frame or concrete 
frame stt net tires with* hollow tile par- 
titions 

Ordinary well built brick faring walls, 
fact or v buddings with strong wooden 
floors nnd roofs (not>4 stories > 

WcP 1 ndt R.C.C. buildings without 
rivetted or welded steel frame witW 
R.C.C curtain waits laid in good 
cement mortar fnot>4 stories) 

Steel frame R.C.C. buildings specifically 
designed to resist earthquakes (not 
over 100 ft. high) 


25 

8 

6 
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Present Conceptions 

According to modern theories, an earthquake is 
fC4 dcd as an oscillatory movement of the earth's 
vM and that structures standing on it are considered 
• ir .ve both mass and elasticity thereby rendering 
Me the calculation of forces acting on various 
! :r tural members. Detailed studies on these lines 
5^, been carried out by Timoshenko, Wylis, 
’ Uen, White and others in America, by Imamura, 
x. and Kanai in Japan, and by Valenzuela in 
•; , University of Chile. In fact in Chile, earth- 
. research which is carried out at the Institute 
. Experimental Statics, is planned on the same 
; v as Stanford University, California, wherein full 
, - made of piezo electric cells and steel models. 

, r the guidance of its able director Julio 
\ ..in/uela” the Institute has evolved an analytical 
a ' • *tl of seismic design of structures, which, in 
'/ . cpinion of Dr Jacobsen, is the most rational 
available at present. Since 1936, a programme 
: . iithquake research sponsored by the Los Angeles 
v. • ..:ty Department of Building and Safety has been 
a 'acted at the Calif. Inst, of Tech, under the dircc- 
■ i ot Professor Martel. The chief aim of this work 
. i development of satisfactory criteria for* the 
ii* of stiuctures to resist earthquakes by carrying 
nvesligatious oil tlie characteristics of earth- 

* . '' especially the strong motion vibrations atul 
Uf* deformations and stresses occurring in a struc- 

> hen subjected to ihe recorded ground motion. 
*’ leads directly to a study of the vibrational charnc- 
■cs of the structure together with the ground 
. which it rests. 24 

Hie true analytical and experimental investiga- 
•»f earthquakes lias begun very recently when 
*i.Ua furnished by accelerograms (especially of 
: motion waves) is used in conjunction with the 
ng Seisinological knowledge. The modern con- 
' ; : n in all its complexities is to visualise the slruc- 

• n question as floating on a medium in which 
’ A irregular waves are propagating with attri- 

of * distributed elasticity and damping effects, 
y ! »t like a ship in the ocean, its motion is depen- 
1 - upon its’ own rigidity, mass and size relative to 
t: aves and is not completely synchronous with 

:,c f ( ^tion of the surrounding fluid. Further, inter- 
ni ; iction and yield point in the surrounding soil 
' the Anal effects of reflected, refracted and 
yted waves on an agglomeration of buildings 
* • - usiderahly modified by the individual structures 
to an important effect on resonance phenomena, 
-ku, -elves. , 

Earthquake Spectrum 

. ,! 'he conception of an earthquake spectrum 

; «ns;;;g a basic analytical approach to the problem 


of seismic design of structures forms a very impor- 
tant and the latest method of tackling the varied 
aspects of earthquake effects. This conception was 
in st put forward m its refined state by Frot. M. A. 
biot of the California lustitute of Technology* 4 in 
1932, and a cheap and simple operating mechanical 
analyser (consisting of a torsion pendulum with vari- 
able tuning whose point of susiiensiou could be made 
to turn proportionally to the acceleration of the 
earthquakes), was later developed by him ut Columbia 
liuversity to avoid complicated numerical mathema- 
tical work. 8 * It may be mentioned here that opera- 
tional methods somewhat similar to those of i’rof. 
lhot were originally evolved l>y Oliver Heaviside for 
studying the effects of transient electrical impulses, 
and can be extended by means of the theory ot lutic- 
ttons of a complex variable in analysing the effects 
of earthquake transients upon structures . 8 ’• } " The 
earthquake spectrum is a curve characteristic of a 
given earthquake which gives some kind ol perio- 
dicity couteut by associating a cettain acceleration 
intensity with a given period. The mutton of the 
structure is considered as the superposition of its 
vattous modes ot vibration and the maximum stress 
produced in each mode is made to depend on a co- 
efficient characteristic ot the structure termed the 
* 'effectiveness lector” and of that particular mode. 
The spectrum gives a direct measurement ot the 
maximum shear in a building due to a given earth- 
quake. Tins concept permits an easy comparison 
between various earthquakes and also between various 
types of structures or modes within these structures 
as to the stresses produced by a given earthquake. 
Applications of the concept of earthquake spectrum 
have been made by Martel, White, Iloff and Jacob- 
sen''''' while the use of torsion pendulum analogous 
to the one used by Biot have been made by Savage to 
evaluate earthquake stresses in bridges. au The con- 
ceptions evolved through the earthquake spectrum 
have a bearing on other problems in engineering also 
such as explosion effects on buildings ; impact of pro- 
jectiles ; the determination of dynamic effects of wind 
on static structures (like buildings, bridges aud towers) 
and on dynamic structures (like acroplaues and 
rockets) by the introduction of a spectrum of atmos- 
pheric turbulence. 

A detailed study of earthquake spectra reveals 
many interesting and informative results for use iu 
seismic design. An analysis of two American earth- 
quakcs-Helena, Mont, (Oct. 31, 1935) and Ferudale, 
California (Feb. 6, 1937) indicates, that an undamped 
structure with a period of approx. 0'2 second would 
undergo a horizontal shear equal to its own weight. 
This of course constitutes an upper limit because 
■actually a number of stress-reducing factors enter into 
tplay, the most important being damping. Dining 
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minor earth tremors, damping effects may be very 
small, whereas in strong earthquakes they may be 
appreciable. When the amplitude of stress reaches 
the yield point in srtme part of a structure plastic 
deformation and friction will produce a high degree 
energy dissipation. Another stress reduction which 
hus been observed is that due to the influence of the 
foundation. When oscillations are set up in a build- 
ing strains are produced in the foundation and energy 
is dissipated by internal friction in the soil. The 
motiou of the building also produces a radiation of 
the elastic waves into the soil, an effect which was 
first theoretically investigated by Sezava and Kauai. 31 
Due to this effect the oscillatory energy is drained 
from the building through the foundation and radiated 
into the soil in the form of elastic waves. The elasti- 
city of the foundation will also have an influence on 
the stresses, because it increases the natural period 
of vibration of buildings. In other words the build- 
ing will not follow tlie horizontal motion of the 
ground but due to the elasticity of the foundation will 
lend to rock about at its centre of percussion. The 
problems of the influence of foundation, its yield and 
absorption, first investigated by Suyehiro and 
Ishituoto in 1920 1J are worthy of a detailed study. 
The earthquake spectrum has vividly brought to light 
another significant phenomenon referred to as the 
“whip” effect, which increases the destructiveness of 
earthquakes on penthouses and t lie tips of tapered 
columns and buildings. Considered from the stand- 
point of wave propagation it. is analogous to what 
happens in a whip when a wave generated at the 
base is propagated to the tip. The wave forms as it 
were a lump of energy moving from the heavy part 
of the whip to the tip. This produces a concentration 
of energy at the tip, which being of a smaller mass 
titan the base, results in a higher wave velocity. This 
is commonly associated with taper and explains for 
failure of propeller tips and tapered beams. Actual 
observations ot failures of penthouses and long and 
tapered buildings during the I.ong Beach earthquake 
of Mureli 193d strikingly agree with the pheno- 
mena of “whip” effect. This analytical method of 
analysis by the spectrum requires to be further deve- 
loped in order that a wider and deeper knowledge of 
the earthquake dynamics can lie obtainable, such as 
the influence of foundation on the superstructure, the 
interference of structures with one another, the in- 
fluence of aggtoiueratiou of earthquake waves them- 
sclvesf, and a detailed study of the effects of earth 
tremors on skyscrapers, about which practically very 
little is known today. 

Seismic Ska Waves 

The recent quake shocks and tidal wave in 
Japan (December 21, 1946) which according to the 


Tokio Meteorological Observatory was the harden 
which ever hit Japan (even bigger than the gr*.i? 
earthquake of 1923) vividly brings to light the st: 
portance of the subject of marine seismology. lr, 
this earthquake and tidal wave which swept the part-, 
of Wakayama prefecture, the epicentre was some UK* 
miles South, South-west of Osaka and affected a p.n 
shaped area 100 miles long and 60 miles wide. 

In reality these tidal waves have actually 
nothing to do with the tides but arise either tri-n. 
submarine tremors, or earthquakes occurring mar 
the coast, or submarine landslides or submarine \ul- 
canic action. In Japanese language they are called 
“Tstimaui” and in Italian "Maremoto”. When vet- 
tieal displacements take place through some std. 
marine activity, one side moves up and the other “mV 
moves down and water rushes into the dc-prc--:..*, 
brought about in this way. Thus the water is elc\.,t.d 
on one side of the fault and depressed on the ot!;.: 
and waves of corresponding magnitude are initiated 
on the surface of the ocean, with elevation le.idim 
on one side and depression on the other. Accoidm, 
to Green's law for submarine disturbances not ur, 
far from a bay or coast the height of the wnu : 

proportional to the product of and where i ‘ 

is, the breadth and ‘d’ is the depth of w.ttu. 
Kxamples of steep slopes in combination with sci;-um 
sea waves up to 60 ft. and more in height are hum 1 
on the coast of Peru and Chile, while on the u-p' 
of Saurikeu, Japan, to the east of w hich lies Tim, 
rora Trough a depth of over 2900 ft. has been t> 
corded. For a detailed study of seismic sea wnu- 
the report published by the Royal Society of London 
iu tH8K, on the eruption of Krakatua is worthy < 
careful scrutiny. According to this report the missim. 
volume of Mt. Krakaloa was at least 200,000 imlln'ii 
eft., and 1 /50th part of this mass suddenly dropping 
into the water would by its displacement alone furnmh 
sufficient liquid to form a wave some 100 mile- n. 
circumference, 350 ft. wide and 20 ft. high. " I'm 
actual wave was estimated to be 50 ft. high on ti e 
neighbouring shores of Sundra Strait and the undid., 
turns produced l»v it were so enormous that they were 
recorded at coast stations on all the 5 continents oi 
the globe. Actually two types of waves were gene- 
rated, (i) by the direct propagation due to volcanic 
eruption and (id stationary oscillations of disl.uit 
bays, and inlets. Thus for example the record# in 
India at Negapatam, Madras and Vizagapat. fit. 
(distance 1805, 1863 and 1909 miles respectively lr 
Krakatoa) enabled the progress of the waves to 
traced as it advanced up the Bay of Bengal, si' icc 
the tide gauge at these stations were situated on 
the open coast. From the standpoint of Engined nu 
Seismology, these marine disturbances^ have an hn- 
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. . ,rtant bearing on the design and construction of 
• cakwaters, jetties, harbours and submarine cables, 
r . well as on road bridges, buildings and railway 
u icks situated near the sea. The probable occur- 
ence of seismic sea waves in a given locality and the 
sfsect of such waves on nearby structures to with- 
i.md the stresses developed, arc subjects requiring a 
v i • investigation and study. 


cover property against damage. It is thus evident 
that from small beginnings, the science of Engineer- 
ing Seismology has advanced considerably and has 
contributed iti no small measure to the gross happi- 
ness of mankind on this globe, As work in the allied 
fields of science and technology increases, the 
spectrum of Engineering Seismology will also continue 
to widen its sphere of activity. 


Conclusions 


Itlllt.lOtf RM*ll\ 


Seismology invites the co-operation of workers 
,.:ul thinkers in almost every branch of science, 
t , aging from pure mathematics to practical engineer- 
tig. Thus mathematicians arc facet! with many 
j r< iblerns relating to the elasticity of solids, the wave 
'sutidti propagated from a disturbance, the response 
t : the instruments to applied oscillations of pres- 
, :il>ed forms and to the solution of complex diffc- 
ontial equations governing the vibrational aspects. 
I'm the astronomer, earthquakes are disturbances 

• Inch occur on any planet anti the information they 
iM\e about the interior of the earth is of value 
Mwards a better knowledge of the compositions and 
.••mhtious in other members of the solar system. 
Meteorologists are specially interested in the study 
■ •’ microseisms (omitted from the present discussion 

they have no direct bearing on engineering) which 
now believed to have a certain influence on 
. cat her and atmosphere in general and storms in 
i irticular as well as on the variations in atmospheric 
! !' wire which are regarded as trigger causes of 
arthquakes. To geographers and geologists the 
t'ctonic movements convey a considerable amount 
! knowledge on the subject of land and sea masses 
-ad the strength, structure and composition of the 
< trili. To psychologists and students ot natural 
v story the earthquake furnishes a very rare and in- 
calculable means of observing the reactions of earth 
tumors on human beings and lower animals while 
the student of applied physics the development 
>:nl construction of delicate seismic instruments and 
tlier devices to record the various types of earth’s 
■•ibrating ^notions, form a subject of deep interest, 
hast but not the, least are the engineers. In fact 
! e whole civilised world in general and the inhabi- 
' "it> of seismic regions in particular, owe them a 
cp debt of gratitude for constructing structures 
■ hich can be inhabited without risk to human life 
1 ** property during earthquakes. It is the engineer 
•' ho more than any one else comes face to face with 

• ; c problems of practical design and construction of 
uictures whose theoretical principles are propound- 

c j by mathematicians, seismologists and geo- 
physicists. The co-operation of engineers is also 
^ ught by insurance companies to arrive at definite 
h^ures for fixing the premium and other rates to 
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ON CERTAIN ECONOMIC POISONS 

S. n. SUNGt.TTA, 

STANlVIR I) PUARMACKUTICAI, WORKS l.Tn , CAI-CITTA 


rpilU control <>t the organisms which arc harmful 
to plant life is, at present. Si problem of major 
importance, liven though the soil ami other condi- 
tions are favourable, the production of crop may con* 
side! ably be impaired due to attacks of many harm- 
ful insects or other disease-producing organisms. In 
many cases, complete destruction of crops, has 
occurred ns a lesult of insect attack. In India, losses 
of crop due to insects and diseases appear to be 
enormous and have been increasing from year to year. 

Several metlnxls have been used to reduce the 
population of pests in cultivated plants and the appli- 
cation of* chemicals is the most important modern 
method used to control plant pests. IJy proper choice 
of insecticide, it is possible to control nearly all 
insects. In this article, a few synthetic organic com- 
pounds used as economic poisons wilt be described. 

Pyrelhrum, tobacco and rotcnoncibcaring plants 
such as Derris and Lonchocarpus, are the most im- 
portant insecticidal plants. Of these, only tobacco is 


produced in our country in sufficient quantitv 
Pytclhnnn plants arc mainly grown in Formosa and 
Coastal China. Penis is available in British Malav 
and Dutch Fast Indies*. Lonchocarpus is grown 
usually in tropical countries. During the war, these 
plants could not be obtained in sufficient quantity 
and need for synthetic insecticide was keenly felt. 
The insecticidal compounds containing lead, copper 
and arsenic could not be manufactured indiscrimi- 
nately during the war, because of the demand of those 
metalsvin more essential war products. All these fact- 
intensified the need for new chemicals for fighting 
the insect pests, which cause heavy damage to ngri 
cultural products. 

In preparing a synthetic compound as insecticide, 
it is reasonable to choose the structure of know!', 
naturally occurring insecticides such as : nicotine, 
pyrethrin and rotenone as model. Unfortunately com- 
parison of their structures reveals no common group- 
ing to which insecticidal property may be attributed. 
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onsequently, chemists have been compelled to work 
v the method of trial and error. 

Although nicotine, pyrethriu and rotenone have 
implicated structure, this is no reason for supposing 
.hat organic compounds must have large and coinpli- 
. .ited structure in order to be effective insecticides. 
:'hc simple compounds such as hydrocynide, methyl 
runiide, D.D.T. and benzene hexachloride have been 
. Hived useful as insecticides. 

D.D.T . — Few developments have created greater 
. merest than the discovery by M filler 1 in Switzerland 
the insecticidal property of D.D.T. D.D.T. is pre- 
pared by coudensing p-chlorobenzene and chloral- 
;>dratc in concentrated sulphuric aci<l. This reaction 
■induces essentially a mixture of two isomers- 1- 
t; iehloro-2,2, bis (p-chlorophcnyll ethane, called i>p' 
J» D.T. and 1-trichloro 2-0-chlorophenyl 2-p-chloro- 
; lienvl ethane called Op'D.D.T. in the ratio 3-4 parts 
..f pp'D.D.T. to 1 I>art Op'D.D.T. with small amount 
, ! oo'D.D.T. * *. 

The toxicity test of these different isomers on 
•’i»*sfjuito-larvae has shown that pp'D.D.T, is defi- 
* \iiAv the most effective isomer 4, 

Since the discovery of D.D.T., many .different 
. • impounds analogous to D.D.T. have been prepared 
a the laboratory to study their insecticidal pro 
jo M ; es. A group of compounds were prepared by 
:<vbu'inc, chlorine atom of ethane part of molecule 
' v hvdro^cn and they are found to be comparatively 
•! - effective than pp'D.D.T. as mosquito larvicide 3, T . 
The replacement of chlorine atom with bromine givvs 
•mpounds which are considerably less active than 
: p'D.D.T. Another series of compounds were pro- 
i-ired bv replacing chlorine atom of the benzene ring 
5 *\* bromine, hydrogen and methyl group and they 

• e all found to be less effective than pp'D.D.T/*. 
i he substitution oJF tert-butyl or hydroxyl group for 
1 hlorine atom gives compound which are of practically 
: » value as insecticide and acetylation of hydroxyl 
'mip gives an inert compound.’ By mcthylation 

• hydroxyl group, a compound was obtained which 
loesses a quick knock-down property 1 , but its 

lulling power is less than D.D.T. 

. . ^ 

* 

Comparison op D.D.T. with parts grbkn 
ANT* Pyrethrum 
• 

• Before the discovery of D.D.T., Paris Green was 
: '-<1 to combat malaria carrying mosottito-larvae. It 
' low in cost ; but it has the serious drawback that 
■• v breaks dowa in water to form soluble arsenic com- 

'ind which has no action on larvae but is very 
* ! th toxic to fish and plant life. 

The comoarative toxicities of Paris Green dust 
aod pp'D.D.T. dust in talc on Anopheles quadri- 


maculatus have been studied and results are given 
below* : — 


TAM.K I 


Talc Dust 


pp'D.D.T.- -01% 
Paris Green- -5% 


( • 

Doaagoqxmttilj % mortality 
per acre » isx 48 ftrs. 


m 100 

•0015 87 

j *05 ! 70 

I -025 ! 49 

i ! 


pp'D.D.T. is found to be far more effective than 
Paris Green in controlling mosquito larvae. 

Pyrethrum is one of the oldest and popular in- 
scctieides used against mosquitoes and houseflies. 
Pyrethrum contains two active constituents — pyre- 
thrin and finer in 10 — which are responsible for the 
insecticidal property of pyrethrum. The comparative 
study of toxicities of pp'D.D.T. and pyrethrin on 
adult houseflies has been made* 1 and results arc given 
below : — 


TAHI,1? II 


Compound 


pp'D.D.T. 

I’yrethrin 


Concentration 

Milligmm/c.c. 


1 00 
0 60 
MS 

2 30 


Mean 
mortality 
in I day 


03 % 

57% 

40% 

74% 


Mean cnnccn- 
i (.ration musing 
i 50% mortality 

! mg/c.c. 

: 


14 


It appears thnt in comparison to pp'D.D.T., three 
times more pyrethrin are required to give 50 per cent 
mortality to adult mosquitoes. 

Although D.D.T. is effective against wide variety 
of injurious insects than any of the organic insecti- 
cides tested so far, it has no effect on boll-weevil 
which causes serious damage every year. It has no 
effect on cotton leaf wprm, cotton aphid, red spider, 
cattle grubs, sugarcane borers, orchard mites ami 
others. 


Bbxzknk IIexachi.oridr 

Slade (March, 1 945)** discovered that gamma isomer 
of benzene hexachloride possesses outstanding insec- 
ticidal property. The gnmma isomer of hexachloro- 
cyclohexanc is one of the four isomers produced dur- 
ing chloripation of benzene in presence of light. 

• The four isomers are formed in the following 
proportions: (fl, alpha up to 70 per cent., (it) beta — 
5 per Gent, (Hi) gamma 10-12 per cent, (iv) delta 
13-45 per cent. These isomers cap be separated from 
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each other by fractional crystallization. The com- 
parative toxicities of gamma isomer of benzene hexa- 
chloride, pp'D.D T and pyrethrin to houseflies have 
been determined* * and it has been found that for 50 
\K'X cent mortality, gamma benzene l lexach Inride is 
about 9 times as toxic as pj/!>.I>.T. an<l 1H times as 
toxic as pyrethrin Hcuzene h< xachloride is a power- 
ful insecticide agam.it numerous agricultural pests, 
notably, against boll weevil upon which pp'D.D.T. 
has no action On the other hand, benzene hexa- 
chloride is ineffective against boll worm but 
PP ; n.D T. is very toxic to it. A special advantage of 
gamma benzene hcxnehloridc is that it has high 
killing power tor mites which are not killed by 

t) D.T. 


SvNKKtilSTS 

Kaghson’ 1 showed that addition of 1*5 per cent 
sesame oil to kerosene solution of pyrcUirtuu increases 
appreciably its effectiveness again -d houseflies. 
Aerosol containing pyrethrum is usually mixed up 
with sesame oil. The synergistic property of sesame 
oil is due to a crystalline compound, sesamiue 1 *. A 
number of compound*, similar to sesamiue such as, 
IVnoresinol, Kudesamiu, Asarinin, have been isolated 
from plants, and their effect as synergist lias been 
studied. 

It was observed that pin«»rcsinol dimethyl ether 
the optical antipode of eudesamm was without 
any synergistic action as were pcnoresinol and its 
compounds. It is therefore concluded that nature of 
substitution on benzene ring is an important factoi 
in the synergistic action This finding on the i ela- 
tion of constitution and synergistic action has opened 
up a now held of exploration and already a number 
of compounds prepared which possess synergistic 
property. 

RKHUXANT 

Materials which have tha powet of repelling both 
biting and sucking insects are sometimes, used for 
plant protection. The role of repellant is mainly to 
protect anything from the attack of insects which 
cause damages. At Orlando laboratory, thousands of 
compounds were prepared and tested for their 
repellant properties. Most of the compounds are 
liquids. There are a few solid eonqxnmds which 
have been found to possess good repellant property. 
These may be used as dust in protecting clothes. As 
the liquid form of repellant is suitable for rubbing on 


the skin, liquid compounds have been studied ext< ’? 
sively for their repellant action. 

Four repellants, (i) Dimethyl pthaiate, (ti) N. 
butyl mesityl oxide (Indalune), (m) 2-ethyl 1, .< 
hexanediol (Rutger 612) and. (ir) isopropyl cinnamon 
were recommended for use. The comparatiu 
repellant properties of these four compounds against 
Andes avgypti and Anopheles quad* i mac ulaius ;u>. 
given below : - 

TABLE III 


Average repellant time n» 
minuter 


CottijxmiiiK 

i 

i 

i Andes uegypti 1 

i 

i 

Anopheh 
quadri- 
piaculat u 

I ) 1 1 1 1 *t 1 1 yl pthal.itc 

UuUi;er 012 

258 

108 

346 

55 

lrulalone . . 

147 

41 

Isopropyl C uman Kilo 

220 

120 


Although much progress has been made in ti,. 
development of synthetic insecticide during the *w .* 
in America, tfie search foi better insecticide mu •• 
continue because of its increasing demand in act: 
culture. The effect of an insecticide on bench* 
pests and its toxicity to warm blooded aniiiui' 
especially to man, must be worked out before it ;* 
recommended for use. Obviously these require Im- 
am! carefully controlled experiments to be carru-i 
out with the co-operation of chemists and cntonml*. 
gists. Tlie establishment of a synthetic compound 
a successful insecticide takes a long time. The su 1 ' 
jeet of insecticide is gradually receiving more att<u 
tioti of scientific workers in this country. 
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ALKALI 'INDUSTRY AND ITS FUTURE IN INDIA 

PKOVASH CHANDRA KAR 

UIWiRTMfcNT OP API'LIKD CHEMISTRY, UNIVERSITY Cu LUIGIS OP SCIBNCli A NO TBCMNOLOGY. CALCUTTA 


Introduction 

ppHK National Government of India have >et their 
* hands on National Planning, elaborate in all 
; ids, for the benefit of the Nation, for its dignity 
existence in the scientific world of present day. 
•iv development of Alkali Industry will doubtless 
escape their purview. This industry forms the 

• ncr-stone in the manufacture of various essential 
v h'S, viz. , Soap, Glass, Paper, Textiles, Paints, 

p • Pharmaceutics, Fertilizers (Nitiate) etc. 

I.et us take the specific example of glass* in 
! !;.i. The total annual production of glass in our 
specially after the World War II, runs to, a 

• ■ -iderablc quantity. Soda ash should be abun- 

mailable to the glass manufacturer to mow 
die production of this commodity, 
v'hioiine is an important and proiltahVc bv- 
■ 'pet of caustic alkalies. It finds application in 
•• pmification of potable water, in the preparation 

• ! 'leaching powder, dyes (Chlorinated I, synthetic 
e v> a and liquid chlorine etc. 

t \SKS Or 1 >II*TKKKXT ALK ALIKS 

It is needless to dwell, at full length, upon the 
• >f different alkalies. Their present overall uses 
India are seen from the consumption figures 
d below : 

TAJ1LK 1 

■tun/ jiisTKiiiunriN op Soda Ash consumed in India 
(1943)’ 


Industry 

1 con Mimed 

‘ Percetitng 

■9 

(in tons) 

t 

! 

injiT and cleaning 

38,000 

47*50 

A ,,, ,,, 

10,000 

12\50 

•r 

10,000 

1250 


9,000 

11*25 


5,000 

0*25 

Silicate ... 

3,900 

3*75 

‘ nice Factories 

3,000 

375 

’.h neons Chemical 

Industries 2,000 

2-50 


Total 80.000 i 100 


\t present the figure far exceeds. 1,00,000 tons 
> ar. The consumption and hence the demand o! 
commodity will necessarily rise, as new enter - 

4 


prises for manufacturing dyestuff and pharmaceutics 
ite. arc-set up on Indian soil. 

TAlJLlt 2 

Analysis ok consumption ok Caustic Soda in India (1943)* 


1 

) 

Quantity 


Industry 

! 

| 

consume') 

Percentage 

(in ions) ; 


N’Up unci Glycerine ... ... * 

25.000 ! 

14.000 
0,000 

50 

Textiles ... ••• ... • •• i 

28 

Row ... ... : 

12 

miter Industries (t\g. t cut rcfmiug, 1 
vegetable ghee) ... ... 1 

5,000 

i J° 

Total 

50.000 

too 


During pre-war period its annual consumption 
was approximately half of the above figure. It is 
the potential source of supply of metallic sodium and 
chlorine gas essential requisites for the synthetic 
chemical industries including rubber. 4 During the 
years of rapid industrialization the figure may range 
from 120,000 to 150,000 tons per annum. 5 

The weak alkali, sodium bicarbonate, is chiefly 
used in this country for medicinal purposes and 
manufacture of fire extinguishers. The requirement 
may be low at present but the future possibility is 
high as industrial plannings on leather and aerated 
water industry arc galvanized into action. 

Besides, various physical suspensions of these 
three essential requisites of commerce c.g., neutral 
soda (sodium bi-carbonate and soda ash in equal mole- 
cular proportions), granular ash, causticizcd ash or 
super alkalies, modified sodas (Tanner’s Soda con- 
taining excess of Bi-Carbonatc, Textile Soda, Dyer's 
Soda), according to specific conditions required, will 
be demanded and consumed. 

The consumption figures of Caustic Potash and 
Potash Carbonate are not available, but it can safely 
be asserted that they are not demanded so fre- 
quently as their sodium compounds. The chief use 
of the former is in soft and shaving soaps e/id of 
the latter in glass. It should be noted that next to 
the nitrogenous and phosphatic manures potash and 
potassium compounds are important for plant growth. 

The by-product, chlorine, is consumed to the 
extent of 20,000 to 25,000 tons and it will be doubled 
as necessity for tile manufacture of organic chlorine 
compounds, viz., D.D.T., gammexane, chlorinated 

solvents etc. is realized in this country .* 

• • 
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Despite so man> channels of uses the industry 
was, in India, until recently, a type of marine chemi- 
cal industry, importing during the pre-war days 
alkalies of value i well above one crore of rupees 
'each year, liven re* cut future-, Unf«* Table 3> are not 
lower than that. 


T.VULH 3 

IMI'OKT or Soi,|t \.| CuusoN \TK, C ' AC. STIC AND SoI»I 

lira don A tr/ 


Sodium l .trbonatr 

(\iUHtic Soda 

Sodl 

bt-rjrli 

Year 





. Qujui 

Vbihw 

(Juan. Value 

On:»n 

Vjlu«- 

(cWt ) 

(IG ) 

u w » ) (ks ) 

\( VN t .) 

1 1< . i 

i 

! 

!!».»> .17 , 12.VM70' 

N),.H«M7.t 

t.MOM 40A7.4U 

121:57 


l'U7 ;« M»7rtJ2' 

59,58,039 

•'IHIMJS 42,80,55;. 

u-imi 

.\W,4W» 

»!•>«-. «8 ; IJOHMfi: 

00,87, 79 < 

501131 45,45,138 

0384 1 


IM?>40 liUWll 

78,10,153 

713013 7.\ 30,001 

l *0774 

7.10,70,% 

l'M.1-44 ' I0IM>771 

75,84, 189 

7o7l/95 l,IO/i| t IH 

0S47l< 

7..’ 1,017 

MM4-4S ; IA77VRI t,2:* K1,sV 

l 30/'9,l»S*i 

91 19/ 

10,10.7 M 

ItHMft ; IftKMftf 

l,l»l,17, *MU 

75S170, b 10,7 i, 711 

93228' 

1'), 'Hi, 004 


Raw Matkimm.s fok Ai.kau Industry in India 

The production of alkali prcsMtposes a » heap and 
abundant Mipplv of brine or anv chloride <>1 the alkali 
metals, limestone, fuel, air and vxatcr. 

Soinc natural di posits. -Besides sodium chloride 
other salts notably sodium carbonate and sulphate 
accumulate in the -oil of matte areas of India, 
especially in aIi n climate. These eilloiescent deposits 
are vat ioiisly named as Sajttnnh, Kell ami Khati. In 
the United rmvinces ( Bennies, Jaunpote, Muttra, 
Dehra Dun etc i, the Punjab (Lvallpur, Lnlaknku, 
Montgomery etc.), Sind, Mysore, Bombay and Bihar 
(Chutupainn, Saian and Mtt/afTnrporc etc.) vast tracts 
of laird are sterile (locally known as 4 * f * v#i r # ’) due to 
these deposits. These salt-* are dtawu up to the sur- 
face by capillary action and there is a perpetual 
cyclic supply front year after year. 

Sc vet a 1 lake waters also contain varying amounts 
of these salts. 'These are the Lunar Lake of Berar, 
Lake Santhhur, lakes in Khairpur State and eastern 
Siud. 

The Lunar Lake H (approx. 344 acres) is a huge 
sources of alkali. During summer two types of in- 
crustations T7 Vntshi” and latterly "Papti") mate- 
rialise. *1 he formation of IBn'cv/iif is mote common 
than that of Papri. 

Potash is available from Khewra 10 mines 
(Punjab). The “ Rt shta"" (crude tMi '.vn* to 
the solar and wind evaporation of brine in salt jp&ns 
of Samhlutr lake during summer months and collects 


T*BLK 4 

PfcKCtNT n-fe Uomkomtios ok Hhushl ks \> Papri* 

Insoluble 


Ml It 

NuCt 

N 4 * jCA b 

NaIICu 3 

(organic 1 
ter, clay. 

ff/m.i hi 

1*41 

22S) 

IS 90 

57- 10 

Vapri 

20 95 

:w*i 3 

22 12 

21 00 


along the margin of pans) may be regarded ;d ,i 
source of potash. Salt manufacturers reject it as wa 
pioduct. 

Salt. Of -alt it may be observed that India > 
on a par with the advanced countries of the 
[vide 'Table 5). The rock ^alt hills in the Punjab, 
at Kohal and Maudi** are decidedly very pure. 

TABU*: 5 


No\ir <>r nn I'kis'ciru, su/r rKoianv; roi ntuus i\ • 
w.unn wiru im jK pf<oi»n rioN FiorwKS for pus 
*in lU«*in» Tons) 1 * 


I S A. 

s Krii k s lit 

t Other salt . . 

1 ,72a. v" 
5,547/:: 

Prance 

( Rock salt and salt ftoui springs 
Mn her salt 

34n.aw 

Germany 

^ l\o< k salt 
t « )tlur s.dt 

2,091 .'«'l 

t 1 s s k. <\ u 

\^ia and Kumpr) for 1935* 

4,349. -*'H 

Cliin.i fM in< bur 

ia including) 

3, (Kin m- 

India : British 

C Rock salt 
( Other salt 

191 Vi' 
1,372 9?. 

Portugal 


79 \?7 


f imestonr. -The mineral is available mainh at 
C. P. (Katni, Satna), Assam (Syllict), Bihar (Kohi i- 
garb), Revva, Ivastern States Agency, Rajput am 
lb P. and the Punjab. But information is ine.cn 
on the specific properties and suitability of individni! 
deposits for various industries. 

Fuel . — Mostly in the form of coal abound^ :n 
nearly all parts of India, but predominantly m 
northern and eastern parts. 

« 

Indigenous method for extraction of 
Carbonated Ai.kaues 

Formerly sodium carbonate was prepared f*' !r 
the ashes of seaweeds, and potassium carbonate b ,rff 
ashes of land plants. The chief plants used ^ 
Achyranthes aspera, Bamboos, Cassia fistula, L ; - 1 
nevundo, Indigofera Uneioria t etc. This method "l 
obtaining potash is practised even now in ^ * n0 
parts of America. 

* Data for IWS are not available. 
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Modern Methods 

Natural soda is considerably recovered in l'. K., 
! A., ligypt, South Africa, China and some other 

. ’.tries. Jn India during summer the crude natural 
,;.i ( chaniho'* ) is worked up from the lakes (dhattdsl 

• Khairpur State and Sind. The amount produced 
>. . a'S from 1000 to 2000 tons per year. Sajimati is 
tc. ’vered from many parts of I T . P., the method of 
, suaction being similar to that of saltpetre. The 

, of Sajimati in washing, dying, glass and soap 
back to remote antiquity." 

Practically speaking, the alkali industry which 
.<! 1 ecu in a state of infamy on the outbreak of the 
global war made great headway during the 

At present the leading alkali manufacturers are . 

Ih c Tata Chemicals, Ltd. 17 - it was founded in 
l"V,» at Mithapur in llaroda State. As the name 
a L,ests it is an enterprise of the Talas. The region 
■.! K-h was once barren is one of the most important 
.mlu-trial centres in India so far as basic and other 

• in niicals are concerned. Soda ash, Caustic soda, 

■ Murine and a host of other heavy chemicals arc 

c::om> the products manufactured. , 

As -alt is one of the essential starting materials 
•M 1 >kha Salt Works were acquired. Limestone is 

■ •..liable nearby. 

•Soda a. -li is prepared by the Solvay’s Ammonia 
'-■u i process and the Mithapur plant is capable of 
n gamg out 150 tons if soda ash pc* - day. The recovery 
! ammonia which is tnc most important function 
-niing the last stage (as ammonia is much costlier 
'■’’.m soda) is done very effectively and to make up 
' I the losses of ammonia in the cycle of operations 
'unuonium sulphate is added from time to time. 

besides electrolytic caustic soda, obtained by the 
-M.in.lysis of brine, 20 tons of soda ash per day are 
• laicized in a plant. The production figure of 
'•■'huni bicarbonate is 10 tons per day (of 99' 0 per 
> ‘"iH^ purity). 

The battery of cells at the Tata chemicals con- 
U'i- of diaphragm type cells (for electrolysis of brine), 

' a total capacity being l\'i tons of caustic soda per 
■iiv Here only half* the salt is transformed to caustic 

'•ilia. 

The solution from the cells contains about 10 
Hr cent alkali and 15 per cent sodium chloride. It 
c m centra ted upto 50 per cent caustic soda, salt 
M'"*- removed. This liquor is then heated by pro- 
,;:k ' r gas fire in cast iron vessels and finally liquid 
^hydrous caustic is directly filled into thin steel 

d’l The Alkali and Chemical Corporation of India 
Floated in 1937. The production centres are 
khtwra (Punjab) and Rishra (Bengal). 


The capacity for the production’* of soda ash 
by the firm is about 20,000 tons per year. Annually 
about 1,500 tons of caustic soda are produced by this 
corporation. Chlorine is also produced. 

(<:) The Mettur Chemical and Indushial Corpora -• 
lion Ltd. — first started in 1936 it is situated iu 
South India (Mettur Dam— Madras) uud utilizes 
electric energy obtained from Mettur hydro-electric 
scheme. Klectrolylicully produced caustic (approx. 
2300 tons a year"), liquid chlorine, and bleaching 
powder are among the products manufactured. 

(d) The Dhrangadhm Chemical IForfcj? — situated 
in the Dhrangadhra State (Kathiawar). The main 
at tides of production*" are soda asli (annual capacity 
about 1ft, 000 tons) and bicarbonate of seal a (about 1350 
tons annually). 

Some aspects ok Indian Al,kam Industry 

Though at present these industries are not self- 
-ufficiont for India’s demand, they are encouraging 
"tics as their pre-war production were practically nil, 
but at present they are substantial. 

Besides the above mentioned factories some 
paper and textile factories produce caustic soda for 
their own consumption by their auxiliary units. This 
basic heavy chemical is prepared electrolytically by 
all of them and by lime-soda process by Messrs. Tata 
Chemicals I<td. nr addition to the electrolytic process. 

The available supply of caustic soda is in- 
adequate to cope with the existing demand and an 
acute scarcity is being felt by the Indian soap 
makers. On ing to paucity of regular supply of 
caustic soda during the war, the supply had to be 
rationed in 1943 and established firms other than 
those engaged in war production who used to get 
nearly their full quota, had 50 per cent of their pre- 
war consumption and* with improvement in import 
this was raised to 75 per cent in 1944. 

Roughly, taking for granted that for every 40 
tons of electrolytic caustic soda, 35'5 tons of chlorine 
are liberated (though strictly this may not he practic- 
able everywhere), India will be self-sufficient, rather 
over-productive, as the entire amount of caustic soda 
materializes. But in advanced countries, it may be 
pointed out, the demand of chlorine is always in 
excess of caustic. And the demand is not so much 
in the form of liquid chlorine and bleaching powder 
as in this country, but for the preparation «t in- 
organic and organic chlorine compounds, chlorinated 
solvents etc. 

The other by-pro luct, hydrogen* 1 , is in many 
cases, rejrorted to run to waste. But it should be 
disposed off principally in two ways : 

(a) for synthesis of ammonia as in Haber- 
. Bosch process. , 
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(M to t hvilt > v'Lii.ttt' »ii of oils aurl toal (vual 
is within tca<ly access to alkali manufac- 
turers). 

At present the capacity for production of soda 
adi is about 250 tons {<-r day and is exclusively pre- 
parer l b> Solvay's process, though the actual pro- 
duction is much less. 

The present day production of bicarbonate of 
*.oda is small and the Ammonia-soda manufacturers 
may produce it according to the demand. 

At cording to the proce-ses of manufacture, s«xla 
ash h yeuerall> sold as Unlit ash or weak soda ash 
(of low specific gravity and is used for industries 
other than glass) ami druse ash, strong soda ash or 
granular ash (of higher 'pernio gravity and are used 
chiefly in glass) . As far a-> sodium carbonate is 
concerned chemically there is no difference between 
them. The former i-. produced by calcination of 
bicarbonate of soda ami latter by recalcination of 
weak soda ash. 

At this stage it will not be irrelevant to compare 
the recent ammonia soda production in various 
countries. These figures (as are evident from Table 6 
below) show the relative order of growth of the in- 
dustry throughout the work'd. 

TABLE 6 

kl'CHNT \vwsa Som CKOOITTl'iN is V\K lot’s COCNTKIKS” 

.! fP rt ' vimate yearly 


XiiMb* of the » t»nnh v 

Production in tern 
Soda Ash 
(metric tons) 

V S. \ 

... 3,000,000 

Natural Soila rnilv 

120,000) 

threat Uritain 

... 1,500,000 

Nat dial .1 «ailv 

50,000) 

Cvrriuaii> . 

1,250,000 

Prance 

710.000 

Russia 

570.000 

Italy 

387.000 

Japan 

250.000 

Czechoslovakia 

150,000 

Poland 

100.000 

Hclgium 

8ft,000 

Canada 

83,000 

China 

80,000 

Yugoslavia . 

70,000 

Spain 

50,000 

Austria 

45,000 

Australia 

30,000 

India 

30,000* 

Switzerland 

30,000 

Rumania 

25,000 

Norway 

18*000 

t Holland 

15,000 

Venezuela 

2,000 


It is reported that caustic potash and * potash 
carb. arc twin# prepared in India, but the quantity 
is not sufficient to meet the demand though small at 
present. 


* At present the figures are on the increase. 


Incidentally it may be pointed out that a j,, v 
two-stage process'* for manufacturing potash 
from i»otassium sulphate, coke, and lime has l- m 
in operation for several years in Salzbergwerk (a v:i 
sidiary of Kali-Chemic A.-G) in Germany. Ad\;i:;>. 
ages claimed are : (<i) comparatively small apparatu-, 

( b ) continuous operation due to speedy react:’ .; 

(c) greater output ami (tl) small cost of enci 
required. 

In the first stage, potassium sulphate and nvk 
of lime are heated in autoclaves at above 200°C 
the mixture is allowed to react with gas contain.’;. 
30-32 i«cr cent carbon monoxide, (generated tr ee 
coke), under high pressure, whereby concentr.iv! 
solution of potassium formate is formed and ealcmr: 
sulphate is obtained as by-product, by adjustment 
suitable experimental conditions the base exchar.. . 
f>etvveeii caleuun and potassium is minimized 
small amounts of soluble calcium salts and potass i;:- 
sulphate that persist in the lye are removed by ] •. 
cipitation with potash carb. and by evaporation. I 
the latter stages potassium formate on calcination ;■ 
oxidized to corresponding oxalate bv surplus urn;- 
hustion air and converted to potash oarb. of 99 5 
cent purity. 

* 

Ftti KK pROSPKCT 

The production uf alkalies on a large scale*’ * 
been spurted on by the huge consumption of 
ash and similar alkalies. Otherwise, a vast aim-uv. 
of money would be sent to foreign markets .. 
evinced previously. 

The indigenous method of manufacture of pot.* 
may prove profitable to the local inhabitants. 'Ha 
utilization of various species of wormwood 34 in Ind\», 
to prepare potash, has been advocated to the p* : 
inhabitant^. Extraction of potash salts ton. 
molasses 3 ' (waste product of sugar industry) 
offers a very bright prospect. 

The manufacture of rch salt from efllore* « >• 
deposits and further treatment of the latter ‘to P*:** 1 
soda ash and caustic soda have been elaborately d * j : 
with by Mazumdar. 24 It is expected by experts thu 
73,21,000 tons of crude salts containing 48 l HS l o , * n 
tons of soda ash could be annually obtained r " 
dcj>osits of U. P. alone. Though the method 
chalked out on a peacetime market, it is adapt. 
to the exigencies of war -affected economic crisis. • 

Recently the recovery of soda ash and can-tic 
soda from Reh (for use in soap) has been reiterated 
by researches on soap at the Government Induct 
laboratory of the Punjab.* 7 

Extraction of soda and sodium salts from 
Lake* 4 (starting material being Bhushi , as the 
water as starting material will be very expense 
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; been developed. It throws a further interesting 
. flight on the recovery of alkali from natural 
irees. In brief, the recovery is by a process which 
, ,!oits the wide variations with temperature in the 

■ itive solubility of sodium chloride and carbonate. 

• .lid product obtained contains 98 per cent sodium 
. ; bonate. The inadequate transport facilities of the 

, il product for marketing can be overcome by the 
. t that local glass producers can utilize this to 
\ir utmost convenience. 

Katni 2 * will be the centre of a small scale .Soda 
A i Industry (annual capacity GOO tons). From the 
nt of view of site selection it is good choice of the 
; .\iiiv ial Industries Committee of C. I'. & Uerar. 
Causticization of soda ash in places other than 
.'nries attached to soda ash plant is costly due to 
h cost of soda ash and cannot compete, in thU 
. .mtry, with the electrolytic caustic. The Soda Ash 
.imifacturers enjoy several advantages for causti- 
■ation : (a) Soda prepared by Ammonia Soda process 
'Vis as high grade raw material for causticization, 

• i Carbon dioxide gas required for the production of 
• dium carbonate and bicarbonate is obtained by 

■ ":ning limestone in the lime kiln, and the excess of 
. ic thus obtained is best utilized in enustuy/ntion, 

•N'o joint product, c.g. Chlorine or Hydrogen as 
electrolytic industry is there for disposal. 

Causticizing of soda ash and settling xate of 
. dt nun carbonate with reference to various factors 
i tve been elaborately studied by Olsen and Direuga.* 0 


TABI.R 7 

I'Ki.i'iShO nisiKibcTiov of Co sne Pi,vws in Imu\ 
(Capacities, tons /flay) 

lusive of auxiliary units an«l a luctcuty u*ll plant;* 


Province or 
State 


... 

| ,f 3 hi 

lua war , 
1‘o'nljoy 

lerabad 

'I \ >ore 
; ’ ivuncore 
^••Jras 


Existing 

Electrolytic Dime 

Process Process 


5 

7-5 17 5 

5 

• i 


Already con- 
templated 
Electrolytic 
Process 


5(a) 

5(a) 

5(b) 

5(a) 

2x5(c) 

5(b) 

5(b) 

1(b) 

5(d) 


foJ Dease-lend plants for Bengal, Delhi and Ahmedabod. 
/*) Plants are under way. 

c) Plants for which licenses Jiave already been granted. 
Duplication of existing plants at Mettnr. 


Die above plant (capacity 11,000 tons of canstic soda) 
.,1, - r > be installed in Bihar as recommended by the panels 
( .u'U Chemical and Electrochemical Industries set np 
•- 'he Government of India. 


Of the two types of cells for the electrolysis of 
brine viz., (a) Mercury cells, (b) Diaphragm types, 
for India the latter types are preferable owing to 
obvious reason that mercury is not available in India. 

It is understood that the same panels have recom- 
mended the increase in the production of Soda Asfi 
and Caustic Soda whereby according to a five year 
plan (1947-1951) by the Government of India the 
production of Caustic Soda and Soda Ash will be 
augmented to 133,000 and 270,000 tons respectively 
per year. Accordingly four new plants for the manu- 
facture of Soda Ash of 50,000 tons capacity in Sind 
N Bihar and two of 30,OtX) tons capacity in C. P. and 
South India have been recommended. Besides there 
will he Caustic Plants distributed in different parts 
<*f India. 30,000 tons of D.D.T. and "Gammexane" 
are to be produced from the chlorine liberated. 

Plentiful supply of raw’ materials in proximity 
and transport facilities with cheap thermal or hydro 
electric energy will determine the site of this im- 
poitaul and lucrative industry and the demand will 
ensure its future. 


Conclusion 

Unavailability of cheap electrical energy, practi- 
cally speaking, is the real bottle-neck in the expan- 
sion of this industry. Full harnessing of water 
j lowers in India is being primarily stipulated for. 

Nothing comes out spontaneously. The develop 
meats that we find today are due to extensive re- 
search for years past by experts. In the U. S. S. R. a 
National Research Institute 3 * for soda industry lias 
i ccently been established at Kharkov. It is the first 
•d its kind in the world and has rendered valuable 
ter vices for the re-cstablishiuent of sodu plaut in the 
Donetz Basin. No doubt, in India, such work will 
be carried out by the prototype ’The National Chemi- 
cal Laboratory’, and il should help the alkali industry 
in two ways ; (a) by advancing methods of extraction 
from natural deposits, (6) by directing modem 
methods suitable for this sub-contincnt. For the solu- 
tion of any industrial problem, research (both funda- 
mental and applied) is (he only agent. 

Collated information regarding processes and 
conditions of manufacture in other advanced coun- 
tries should be available from the Central Statistical 
Office or a Bureau of Scientific Information should 
be set up. But State help in financial problem is of 
much more importance. 

Finally, protection against foreign competition 
should be introduced by the Government in all 
possible ways (e.g., by avoiding dumping of foreign 
products, by not allowing any concessional tariffs on 
foreign imports etc.) in order that the industry may 
be in the saddle. At the same time consumer’s 
interest must also be safe-guarded . 
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I w a^ mteredvd to rtud Ohosh’s note on National 
Herbarium for lmlia, I have to point out an im- 
portant omission viz., that the Forest Herbarium at 
Shillong contains a im^t rtprcsentatiw collection of 
the fhira »»f A^ain and type sheets of at least a dozen 
specie* new to M'ience have been housed there. I bear 
out what M» flliosh says regarding a National 
Het barium. 

* Ghosh, A. K , SeucNCK am* ('injoKK, /J, 75, 1947. 

nt , 

Mr (Urosh's letter 1 on this subject is welcome 
and stimulating. In other places' * l have given my 
personal views on the expansion of the botanical 
Survey of India and the scope of authentication of 
Indian Herbarium materials with the type specimens 
in different Ihtiopean Her bar ra. Mr <ihosh has 
suggested the return home of some 15,000 Indian 
type-sheets from all over the world. This step in- 
volves so many practical difficulties, that I have 
doubts whether this would ever be achieved. As I 
have \\orked \\\ a number of herbaria like Calcutta, 
Edinburgh and am at present working as n member 
of the staff of the Kevv Herbarium, I feel, that I 
am in .an advantageous position to comprehend the 


* Note, by Mr K. N IV. Chief Forrst Officer, Maymr* 
bhunj State, Vfrissa, dated 5 9- 194 7. 

fNote by l)r 0. Ch.utcrjce, The Hert>arittiu, Royal 
H»*tante C»iirdeus, Kcw, Hnglaml, dated 6-10-1947. 


praetie?] side <*f the projM^al. I should like to dr.n 
the attention of readers to two important point** 

(P Walin' hniu Unlnnium. It is not a fact u- 
stated by Mr (Ihosh that there is no set of Wallieh ' 
plants in India. There is a good set at the Calcutta 
Herbarium. briefly stated the history of tls 
Walliehiau Herbarium is as follows. The great colh\* 
ti**u of plants made by Wallich was sent to Lorid<i!'. 
and distributed to different European herbaria (hum.' 
the years 1S28-32, along with the well knowi; 
Wallich'* Catalogue, often referred as “Wall. Cat". 
Collections of other contemporary botanists were ab<* 
merged in this main Herbarium as stated in page t><> 
of the Wall. Cat. These were collections of Russell, 
Klein, Hey ne, Rottlcr, budranajt-Hamilton, Rox- 
burgh (a small collection), Finlayson, and Wight 
The distribution of set proceeded slowly ami 
Wallich addressed a letter to the L’innean 
Society, London in October, 1832, requesting the 
Council to transmit the best set to Calcutta, by 
the end of that year neither Ke\V nor Calcutta 1 ia* 1 
received any Walliehiau set. It was by good fortmw 
that the residuum of this great herbarium was later 
entrusted to J. 1), Hooker and it was about the yea: > 
1850-52, Hooker with his friend Dr T, Thomson vyo 
able to make up two “fairly complete sets at lca-t 
in so far as the plants collected by Wallich him^h 
are concerned". One set was laid in Jhe Hcrbaiiu^ 
at Kew and “a similar set was taken to Calcutta by 
Thomson". This took place about the years 1853-55* 
and thus Wallich's wish was fulfilled and one of 
sets is now available in India and could be consulted. 
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y\w set is rich in types, co-types and lectotypes of 
Iviian plants. 

(it) Other collections . — Plants have been collect- 
ed front all parts of India since the time of Linnaeus 
I even before (c.g., Rhcedc). The active period 
, r.ltl be reckoned to be about ISO years from 1750 
i <>00, A selected list of important collectors is 
fcI \cn below. The names are followed by nuinbcis 
^!s!eh indicate the name of the herbaria where the 
‘ ajor collections were originally housed. 


Viuhi>on (2); Amlerson U. 2); Beddottie (2, 16); Brandis 
2 Hi), Clarke (1, 2 ); Collett (I, 2); Cooke (1, 2, 17); 
. : *11 1 1, 2, 17. 18); DutlnY (1, 2, IS); Falconer (1, 2. 6); 
, ‘-Me (I, 2» ; Gardener (!. 2); Gibson (1, 2, 17, IS); 
’ •».:!* f l , 2, 7 1 , Hamilton, Buchanan- (2, a, 4); 1 Idler <1. 

“ II ; Hey ik* M, 2, 3, 4); Holietmckcr 2, 7); Hooker i\ 
\ I, 7» ; Jaesihke (2); Jatiuxm (2, 4, 5); Jenkins (1, 2); 
i.tn ( ! . 2); King (1, 2, 4. 9 ) ; Koenig Id, 14, IS); Kuril 

: !1. 12); Law (1, 2, 0, 7, 14); Lawson (I, 2, 16); 

'.t’Hjuli is), Lifter <L 2); Lobb (|, 2, 5); Muiugay 
, 50). Mann il, 2); Parish (1, 2'; Perot tel (7. 11); Train 

. , Ulnvdc (13) ; Roltkr H, 2. 3. 4, 7); Roxlmrgli* ; 

a fl. 2. 0. 7»: Ku^ell *2* . Smith (I, 2); Stocks M, # 2) , 
fu * ',2 o. Si Talbot : l , 2, 17); Thw.iiU*^ (S, 7. H . * 11, 

1 rmini (1, 2j . Walla h \l, 2, 3, 1, 7, N, 0, 10, 12); Walkvt 
W att '1, 2. P . Wteht <3. L 7) . \Vinteil»*ttom <2. 6, Si ; 

i J . M 


k .<!* utta. 

K v\v. 

kinn S<h\ L*md 
iMmburgh. 

1 hibHn. 

h« mngrad (St. 

► r Imu gli 


i . 

< In u \ :\ 

14. 

British 

Mu- 

H 

Park. 


Loud. 

• 

9 

Berlin 

kS. 

Oopi-nba 

.y< n 

10 

I,e\ »k*n 

16. 

Mucha-. 


11 

Vienna. 

17. 

Poona. 


12 

Munich 

18. 

Sahuraumn 

1 < 

< ioUiiu;* n 


shifted 

to 


Dun). 


From a study of the above it will be realized that 
:. \t to Kcvv, perhaps the most complete composite 
‘■•Meclion of Indian Plants is available in Calcutta. 
>’aaller number of duplicates of many of these collcc- 
1 - went to other herbaria wliich are not named 
•ib‘»ve. Those herbaria being those at Zurich, Prague, 
K » l, Leipzig;, and Turin. The best set of Wallichian 
‘"ilection went to the Linneati Society’, London and 
! !'is set was handed over to Kew in 1913. The next 
“d set and the best collection of Wallich’s Nepal 
1’Jyils went to Geneva.* 

The poverty of type-specimen is more apparent 
‘■Mu real as for practical purposes the co-types and 
totypes are available in most cases in India. A 
o: type being a specimen gathered from the same 
hlant and at the same time as the type, is as good for 
'"•hniical work as the type. By exchange of dupli- 
< w s the chances of getting co-types or other 
authenticated sheets (e.g. cx numcro) are increased. 
* l s well known that Duthie and Lace regularly sent 

* A small collection of Roxburgh's sheets went to Kew 
^ ’ Geneva but the majority were difficult to trace. 
Griffith believed that they were mixed with Wallichian 
Votion but now could not be differentiated. Roxburgh's 
r bud coloured drawings 12382) of Indian plants arc now 
’ Calcutta. Copies of Uicm? drawings * were made ami a 
“ number is available at K>*w. A third M-t of IS2S drawings 
Wl * ’ to Brussels. 


duplicates to Calcutta and Kew. Many species were 
described from their collections and this gave ad- 
vantage to both these herbaria. While at Calcutta, 
Smith (Sir William Wright-Smith F.R.S.) described 
many new species about the years 1910-12. The typ$ 
r-heets are all at Calcutta but the co-types are avail- 
able in Kew and Kdinburgh. Even in Kew, as is 
commonly believed in India, we do not have all the 
tvpcs of all the plants. But wc always try to get ottr 
sheets authenticated with the type material. A tyixi 
specimen undoubtedly has great value, being the 
historic material on which the original description 
was based. I fully admit this. But for productive 
work, the type specimen in itself, may convey very 
little. Such work is only possible with a first class 
reference library (built on the same lines as Kew), a 
classified, indexed, and named collection of drawings, 
carpological and spirit collection, and with fully 
trained personnel. It is the combined effort of all 
these together that produces first class work and 
brings recognition to the institution. 

Originally when plants were collected in India 
no legal ban existed against collection or export of 
plants. A plant collected for scientific study from 
the virgin forest of Abor Hills, Chitral, or from »u 
altitude of 17,000 feet in the Himalayas is of very 
little significance to the man in the plains. It could 
not be argued as something of cultural necessity for 
him as the word culture implies close and intimate 
association of man. In most countries all over the 
world there is no ban on collection of plants. Where 
such a ban is imposed a permission to collect plants 
for scientific study is easily available. Early in this 
century, Mccbold collected several thousands plants 
from India and Burma. His main collection was 
lodged in important Herbaria in Germany and dupli- 
cates were given to Calcutta and Kew. It is quite 
possible that most of 4h?s collection is now destroyed 
by World War II including many of the types on 
which new species were based. Fortunately, in such 
a case, the duplicates lodged in other herbaria become 
all important. Numerous other species were described 
originally from plants obtained from Malay, Sumatra, 
Java and Indo-China by Blmne, Miqucl, Eoureiro, 
Vahl, Retzius and others. These plants were later 
found in India. In such cases recovery of the type 
sheet is out of question and an authenticated sheet 
is the only solution for herbarium work. 

These special cases show that the im*x>rtance of 
type specimen is not absolute but relative ior Iter- 
barium work, specially when its absence is made up 
by co-types and other authenticated sheets. What is 
more important is the first class library and trained 
personnel. These two matters should have been 
given emphasis in Mr Ghosh's letter. 

^Because of the large number of types and 
authenticated sheets which are housed at the Kew 
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Herbarium, together with the magnificent library, 
fhi> Institution tend* more and more to become of 
international importance in botanical science. It is 
of the greatest importance therefore that the 
ipajority of type sheets should be preserved in one 
herbarium and it is also important that the magni- 
ficent collection of Kcvv should be .augmented by 
authenticated sheet*} of new species wherever possible. 
Through international co-operation, duplicates and 
co-types of new .-species are for the most part received 
at Kew through exchange and this Institute j*>s-w->ses 
on that account, puhups the richest Herbarium in 
the World. 

I hope my ftiends in India will not mistake 
my attitude as outlined above ; the point which 
I deMte to make ,in all simtrity is that for 
nilical systematic or taxonomic work the type sheet 
upon which a specie* » was based is not absolutely 
necessary ptovided a co-type or other authenticated 
sheets of the same species are near at hand. The 
latter of very real importance and mo4 herbaria 
of the old and new worlds make a practice «»f getting 
their sheets authenticated bv a competent systematise 
besides obtaining photographs of the tvpc sheets 
wherever possible, After all science knows no 
boundaries and for the progress of botanical science 
vc should aim at world wide co-operation and inter- 
change of ideas 

' Scosu\ & Oa.YUKr, /b 75. 1947 
1 th <> , ,W, 1 9 17 , 

* Sen, Ncr X Coi.tr/ u r, /.?, 118, 1947 


III* 

Acceding to Chatterjec, the return home of some 
15,000 Indian Type-sheets from all over the world 
involves so tnanv practical difficulties that he is in 
doubts whether this could ever be achieved. Per- 
sonally spoakim:, I think, that the difficulties could 
be easily overcome provided, if out friends overseas, 
with whom we have maintained a most cordial rela- 
tions for the last one hundred and fifty years would 
appreciate the natural and rightful demands of bota- 
nists in India that the Indian collections specially the 
types should be preserved in India. 

The following inaccuracies in Chatterjee’s letter 
need comment. The main trouble centres round the 
•Wallichiau Herbarium’, the history of which is now 
well known. 1 5 4 * T The fact remains that no full 
set of this herbarium ever came to Jmlia. 
Among Wallieh \s letters there is a receipt issued 
bv Dr E\ llooth, Secretary, Einnenn Society, 

•Note bv Mr A. K. r»hosh, The Herbarium, Calcutta 
rniver$ltv, 35, ftatlviuinj Circular Rcvtd, Calcutta 19. dated 

u-mi. 


dated September 20, 1832 that he had "received 
of Dr Wallieh five hundred and fifty 
bundles and twenty five boxes of dried plants bci: .• 
the whole of the East Tndia Herbarium under 
charge.” Chatterjec states that there is a V*-! 
set* of Wallieh ’a plants at the Calcutta Ilerbarim . 
This is misrepresentation of fact, as the set alluded 
to is an incomplete set of duplicates now incorporate] 
among the four million sheets of the general herba- 
rium at Sibpur. 

Chatterjee’s views regarding the ‘Type Sjnw. 
mens* cannot be supported for the simple reason ih.r 
the Type \> always to be regarded a> a national tju-i 
and every country should get back its Typos where w* 
they may exist with the co-operation of botanist' a” 
over the World. The suggestion that ‘the major;! 
of type fleets should be preserved in one herbarium ‘ 
(i,e., at Kew) expresses a one-sided view. Chatter . 
conveniently forgets that neither an illustration > • 
a description is a good substitute for a type s!u « ' 
that are so essential for original monographic \\< 
of families, genera and species. Co-t\ pes or autlu ,, c. 
cated sheets of many Indian plants arc also m * 
existent in the Indian Herbaria. 

Our readers may be interested in the follow i 
facts regarding the importance of the ‘Wallieh; 
Herbarium* and herbariums in general. “How • • 
an effort was made by the Tnnnean Society to c >; 
out Dr Wallieh’s wishes (to transmit the best nbp 
able set to India) is unknown ; we know that : •> 
specimens were sent by them to the Calcutta Garden 
It is, however, interesting to find that this rap.n ’ 
was made and that Wallieh, before his return 
India in 1832, had already realised the consequcn 
of the distribution 'to various bodies in this conn: 
and in Europe* of the 'plants collected by cclebra* •’ 
naturalists in the Company’s service during a sc* - 
of years, in India* without arranging that ‘the b ; 
set obtainable’ should be placed In the ‘Garden 
Calcutta* at whose expense and on whose behalf * ' 
bulk of these collections had been brought togetlf ; 
It may he that when Wallieh, in 1828, obtained 
approval of the Court for the list of the , institute ‘'u 
t° which he proposed that sots of specimens shocM 
be given he did not contemplate the necessity of 
returning to India and that to this circumstance frw 
bo due the omission of the Calcutta Garden from b e 
list of recipients of its, own specimens. We ku v 
that when, in 1847, Wallieh returned to Europe 
had himself an opportunity of doing what was .*m! 1 
possible to repair the injustice which had been c< 
milted he did not take that opportunity. It was Du 
to Hooker and Thomson to do what Wallieh had 1 :> 
undone.” (Kcw Ttulhiin, 1913, p. 258)/ 

The residuum of the Indian Herbarium, mwr 
the distribution of this groat collection that t«<k 
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xv between 1828 and 1832 by Wallich* •* on behalf of 
t Honourable Hast India Company was later 
, • :ru>ted to Kew. Unfortunately like the Calcutta 
II rbariuni, at whose cost and for whose benetit the 
'actions were brought together, no set of Indian 
• nt* till then reached Ke\v. r (K.H. 1012, p.5) 

Ibxiker and Thomson 1 stated 14 As all the 
..indicates were made up' into sets, ticketed, 
d distributed at home and abroad, this her- 
: M :nun has taken the place of a standard 
, .,rk of reference, and it is iun>ossible to over- 
- innate its value, or the importance of the con- 
T.iiit access which we have enjoyed to its contents. “ 
Further, Thomson* stated “The Walliehian Tlctba- 
•mm has, therefore, hocome one of the foundation^ 
..! Indian llotativ, and it is a source of regret to me 
that a set of its specimens does not form a part of 
. » m collection here (Sibpw)”. Thomson has furthei 
. :h-d a list of the collections incorporated in the 
t, .ileutta Herbarium in which Walliehian Herbaritim 
- conspicuous by its absence. Karlier in 1W3, 
Cjiffith also strongly protested against the denudation 

• Walliehian Herbarium from India and urged its 

i. m^fer to India for the benefit of Indian botanists. 
Hi tween 1815 and 1828, a huge and valuabh* series 
'»* Rotanical diawings prepared under Dr Wallich’s 
‘Uj/erintendcnee were also taken to Kngland and 
•Icposited at the India House. As no copies wane 
•i.fde. we <lo not, as in the case of the Roxburghian 

ii. iwings, possess a corresponding set. 

Hooker 1 in 1865 stated “In the year 1857, at my 
migestioii the court of directors of the hon. 
transferred to my charge the various botanical collec- 
*'»ns contained in the Tudia House, with the view to 
dicir being examined and reported upon and in the 
Allowing year, the Secretary of State for India, sane- 
■'"Tied a proposal, on my part, that they should be 

• ■uned, catalogued and distributed”. It should be 
Ho\*d that no Walliehian sheet was included in this 
* ,5 t but sheets of Griffith, Falconer, Heifer, and Wight 
’"tan to arrive in Calcutta on and from 1870 onwards 

couhl be gathered from the Annual Reports of 
Sibpur garden for those years. 

* Wal licit was appointed a member of a committee of 
1 including Robert Drown, Francis Booth, George 

•* 'diani am! himself, whose duty it w’as to superintend 
• arrangement of the herbarium and the provision of 
art 8 in Fast India House. The Court of Directors of 
Fast India Company, votod a sum of £200 for the 
base of paper only upon which to mount the specimens. 
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The original set of ‘Walliehian Herbarium*, pre- 
served in its original mahogany cabinets was trans- 
ferred to the Kew Herbarium in 1913, owing to lack 
of space in the IJnuean Society’s apartments and the 
Kew Herbarium is bidding this set on behalf of tli£ 
Linuean Society. 

Regarding herbariums in general, I would draw 
the attention of Dr Chatter jee and other botanists in 
India, as well as the Government of India, that the 
Committee of the botanical Society of America o,n 
the United States National Hctbarium, unanimously 
adopted in December, 1946, that the various botanical 
collections of the Government may be brought toge- 
ther ns the law provides. The committee further 
recommended to the Congress of the United States 
to provide more space, adequate budget, and suitable 
staff to insure proper scientific development and 
utilization of the national collections in botany. This 
recommendation is based on a wiser precedent set in 
Switzerland, where vast and valuable botanical 
collections (boissier’s and l)c candolle’s) at Geneva 
have been combined under a single effective admini- 
stration. (As such, two, if not three sets of Wallich’s 
set went to Geneva). It would avoid the irreme- 
diable* mistake that Kngland made, for instance, by 
setting up two competing and duplicating herbaria in 
the British Museum and the Royal Botanic Gardens, 
Kew for fifty years at public expense. This mistake 
is also repeated bv setting up a number of regional 
herbaria in India, as a result, types are scattered over 
a number of places in India itself, and not centralized 
at Sibpur, which is really the nucleus for a ’National 
Herbarium for India’. 

My thanks arc due to Dr K. Biswas, Superin- 
tendent, Royal Botanic Garden, Sibpur, for giving 
me the necessary facilities to consult the unpublished 
official documents required in writing this note. 


* It is said that the hairier to fusion of the two rival 
departments is that they use* different sizes of paper for 
mounting their specimens. If this could l*c done, India 
cog hi perhaps easily get bark a set. 

* Hooker, J. 1). & Thomson, T., Flora Indira, pp. 58-74, 1855. 
•Thomson, T., Jour. btoy. A Soc. fieri}'., 25 . 405-418, 1856. 

* Hooker, J. I),, Catalogue of the plants distributed at the 

Royal Gardens, Kew, IMS. 

4 King, O., A Sketch of the History of Indian Botany, 69ill 
meeting of the British Association, pp. 904-019, 1899. 

4 Hill, A. W., The Indian collections at Kew and the rela- 
tions between K*\v and Sibpur., Proc. 25th hid . Sc, 
Cong., pp. 133, 1938. 

4 Bartlett, If. If. cl al t Am. Jour . Bot., 34, p. 296, 1947. 
r Kew Bulletin , p. 5, 1912; p. 258, 1013. # 
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INDIAN M IKNC E CONGRESS 

Tine *V>th Annual Meeting of the Indian Science 
Congress Association w ih opened on Friday, January 
2 t PJ4M hv H I’.. Ni Jairamdas Daulatram, Governor 
of Hiliiir at tin. Patna I'nUrrsitv iu the presence of a 
large gathering »*f delegates, members and visitors. 

J,l v ol Sit Chandre-havur P. N Singh, Vice- 
Chancellor , I niva-ity of Patna, and Chairman, 
K» * vptii>n Committee, wehomed the numbers, de le- 
gates, guests and visitois to the ancient city of Pulali- 
pntra. He said, “In tin*, twentieth nuturv, it is to 
nun of science and to nan imbued vvitli the scientific 
-.pint that Man turns for guidamc m the building 
Up of a hi ave new world 

Tracing out. Hi liar* * rieh and a hoarv past he 
■and, a glorious past, should he an inventive to action 
and to progress towards the realization of a future. 
Past is hevond retail hut the future is in our hands. 
< )itr world today brushes aside* reason and intelli- 
gence. The major it\ of population of the earth has 
hern caught in the eddv of destruction. There are 
hundreds of problems that threaten the human 
existence and the atom bombs cannot solve them. 
Human civilization can m> longer be betrayed by 
science. 

Sir Clutidteshvar admitted that in India to-dav 
after centuries of political subjugation and consequent 
intellectual stagnation, the spirit and service of 
science were sorely ineded. Indian intellect was more 
assimilative. < >m education had to be so reoriented 
that scientific spirit of intellectual discipline filtered 
to masses and pet vailed all the strata of society. 

Sir Chandicshvtr said that time had come for an 
international body of scientists to control the release 
and distribution of .scientific knowledge, specially 
such knowledge as may he used to perfect techno- 
logical progress. 

Inaugurating the meeting H. 1C. Sri Jairnmdas 
Daulatram said, 4 4 Science is not and has never hgen 
an etui in itself. Ivach step, taken by man up the 
endless spiral of knowledge, has been instinctively to 
fulfil some urgent need to satisfy some compelling; 
urge." * Man has sought knowledge stirred up by pur- 
pose and impelled bv an urge to move forward which 
is embedded in the verv stuff of which this universe 
is made, whether inanimate or animate. The animal 
in man, yet his dominant feature, demanded at first 
the satisfaction of what the b<xly required. Is not 
mankind feeling the need of progress in the moral 
sphere ? 


Tracing out the history from the stone age t ■* 
the atomic age, Sri Daulatram said, it was continuous 
story of man's efforts to gain and use knowledge 
There was continuous movement, continuous adjust 
incut, continuous aspiration, continuous achievement, 
which happen* d t»» be the law of action, inherent in 
Nature. Thi- process was in physical sphere, m 
mental sphere and he said man would see it also »» 
moral sphere. 

Mending for all-out co-operation of the scicnti D 
for the national regeneration and reconstruction, Sri 
Daulatram said they could dare not mark lime wh«*r. 
one crisis after another called for big rapid stride • »:« 
the path of reconstruction. He said the law* of cvolu 
tion did not end with the body and mind. Kvorythun: 
changed and so changed the moral side of man. link s 
must establish supremacy of moral law and the iw 
of moral means for all ends. 

Sri Daulatram continued saving that India Ji.nl 
traditions of some of the more mysterious aspects •>; 

the complex human personality. Hv souk- power, no? 
yet recognized by modern .science ancient seers, ot 
India calculated with precision the movement of star < 
and there were many others who did such marvels iu 
the domain of science. Science of Yoga had yet t«- 
Iu* systematized in both physical and moral aspect- 
Hi eat thinkers in ancient India made instrumenth -- 
researches into the things of spirit and discovered tin 
solution of this eternal pioblcm of human happiiR — 

Sir C. V. Raman, a past General President »•? 
the Association, presided at the meetings, owing t' 1 ’ 
the absence of the President-elect Sir R. X. Chopi » 
Sir Raman read out Sir Ram Neath’s President:..! 
Address entitled “Rationalisation of Medicine -a 
India” (see Scikxck and Ci. f i.Ti T RK, January,* l!iH 
Supplement ). Sir Chandrasekhar then spoke on ID 
human sense of taste and smell. He showed how bet!; 
these senses were xmneete 1 with* fundamental po - 
cesses of human life. 

NATIONAL INSTITUTE OF SCIENCES OF INDIA 

• 

In his presidential address at the Thirteenth 
Annual General Meeting of «thc Institute held ai 
Science College, Patna, on the 1st January, HM'v 
Sir Shanti Swamp lihatnagar ohserved, “In a fnc 
India, science is no longer to be the tool of a foreign 
imperialism, and its two great tasks now are to devcM* 
Indian scientific talent to its utmost capacity so that 
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.♦ ja n make a worthy contribution to hunianity’s ihx>1 
scientific thought and knowledge, and to develop 
i dia's resources so that the lot of the common man 
this country may be improved. 0 

Sir Shanti added : The tasks of scientific 

4 . [ovation in this country henceforward have to he 
... Mv different from those assigned to it hitherto. 

I -v scientific surveys of India’s resources in the past 
tJ e primarily inspired by the imperialist purpose of 
. : ^ exploitation of these resources by her alien rulers. 

To raise the economic standards of the common 
: mji, it is necessary that the speed of industrializn- 
v n be a good deal accelerated. Indian iiidustriali/,a- 
tii >n demands adequate exploitation of the country’s 
\ -a power resources. India will have to develop hei 
•.« rnce and industry for defence purposes, if she is 
maintain her freedom and to pursue an imlcpen- 
<K f it foreign policy. 

Referring to the question of language, Sir Shauti 
s.,id : “The teaching of science will hcnccfontard 
• M\e to be done through Indian languages and our 
umvcrMtics and learned bodies, scientists and 
\> .tellers mist now be called upon to take effective 
'ii j ^ to make this possible without any iui|*iirmcnl 
Efficiency . 

“For tlie immediate future, I think we have to 
•^content with the Knglish terminology.” 

The following were elected as office! s and mein- 
ts uf the Council of the Institute for the year 1048 : 
'iJi'til Sir S. S. Bhatnagar, (Delhi) ; I'irc-Prcsi- 
nts -Prof. S. N. Hose, (Calcutta), MajoM .eiieral 
>n S. S. Soklicy, (Bombay) ; Ticasurvr-- Mr M. S. 
k.mdhnvva (Delhi) ; Foreign Scnctaiy - Di J. X. 
Muklierjee (Delhi); Secretaries - Dr 13. S. Kothari 
Delhi) and Dr II. S. Pruthi (Delhi) ; Editor o) 
Vindications -I)r S. L« Hora (Benares) ; Mcntbcis ol 
< uncil — Prof. S.,P. Agharkar (Poona); Dr K. N. 
haeelii (Calcutta) ; Prof. K. X. Halil (Lucknow) ; 

IVf. A. C. Bancr/ce (Allahabad) ; Mr vS. Hast! 
DxmA) ; Prof. II. J. Bhabha (Bombay) ; Prof. S. R. 

(Calcutta) ; I)r B. B. Dev (Madras) ; Dr Verrier 
I* min ({tenures) ; Prof. B. C. Guha (Calcutta) ; 

Dr S. Krishna (I)ehra Dun) ; Prof. 8. K. Mitra 
ilcutta); Dr B. Mukerji (Calcutta); Dr C. G. 
b-ndit (Madras) ; Dr P. Parija (Cuttack) ; Dr M. 

I'-isad (Bombay) ; and Dr W. I). West (Calcutta). 

4 

m 

INDIAN CHEMICAL SOCIETY 

At the 34th Anuual General Meeting of the 
s >< icty, held on January I last at the Science College, 
Prof. P. R&y in his Presidential Address rc- 
' u, <-d to India's past history. He observed* that 
* :< *ia’$ contribution in arts, literature, philosophy and 


science was in no way inferior to that of auy of tier 
contemporary nations, if not actually better* It is 
now an acknowledged fact that India’s past achieve- 
ments in arts, liter attire and philosophy were of the 
highest order, and have drawn unstinted admiration 
and reverence from the best of our modern thinkers. 
In practical sciences too, her contf ihulions were fur 
ahead of the time. The famous wrought iron pillar 
at Delhi near Kutab, believed to have been construct* 
ed in the 4th century A.i>,, which lias wonderfully 
withstood the onslaught of lain and air for over 
fifteen centuries, nunieioiis iron beams and clamps of 
very large dimension in the temple at Bhubaneswar 
and at Konaiak (tilKMHR) A.i>.), huge iron girders in 
the temple of Puri (1174 A.n.), the solid cooper bolt 
in the Rampufta Asoka pillar near Nepal believed to 
be a product of the 3rd century n.c., the huge copper 
statue of Buddha weighing about 1 ton found at 
Sultangungc in Hhagalpur ami believed to be a pro- 
duct of the 5th century A.n., are but a few of the 
numerous evidences of the remarkable skill displayed 
bv the early Indians in large scale metallurgical and 
metal work, in spite of poor appliances as their dis- 
posal at the time. In the field of preparative 
chemistry reference may be made to the preparation 
oi tfiridu kshaui or mild alkali (carbonate) and 
tikshna kshata or caustic alkali so meticulously des- 
cribed in the Ayurvedic treatise Sustula as early as 
the 5th century h.c. These methods are characterized 
by such a high degree of perfection that they can 
be bodily transferred to any modern text book of 
chemistry. While recalling these glorious achieve- 
ments of our foiefatheis in distant ages we cannot 
overlook the fact that as soon as India lost her 
freedom, she practically sank into a dark age with 
absolutely no record worthy of note ragrding her 
activities in experimental sciences, and as the late .Sir 
P. C. Ray very painfully but appropriately puts “her 
name was all but cNpungcd from the map of the 
scientific world”. From this intellectual torpor there 
lias, however, been an awakening from the beginning 
of the present century, and while India regains her 
freedom to-day, it becomes a bonmien dutv for every 
one of us to put forth his best to revive her ancient 
glory so that we may claim for her once again a 
rightful position in the scientific world, and prove 
ourselves worthy of our great cultural heritage. 

Referring to the subject of changing the medium 
of instruction in our Universities from Knglish into 
the language of our own country, Prof. R&y mid that 
this is quite natural and is as it should be from the 
nationalistic point of view. But fortunately or un- 
fortunately in India many things, which are quite 
natural and obvious in other countries, assume a 
somewhat different and complicated aspect from the 
viewpoint of her national growth and national web 
fare, because of her unusual geographical position, 
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her colourful pa&L » variety of her provincial 

language, and diversity of h -r population and their 
habit ) of life. The qiunLon r» what should be the 
medium ot instruction in different provinces ot India. 
If each province adheres to it-, own provincial 
language an it naturally do*.*, cv«*n up to a certain 
standard now, a considerable difficulty would be ix- 
pet k need m niter proum ini cultural intercourse and 
administrative aitivilics It a national lingua franca 
for the entire Indian dominion is adopted, as is 
suggested, wimh may be Hindi or Ilimlustham, then 
in addition to each provincial language, the national 
language should also be made compulsory for every 
stage of our education. Then, it we arc to keep our- 
selves in touch with the cultural flow of Europe and 
Atactica we shall have to retain English as a com- 
pulsory second language m all owi Colleges and 
Universities, if we do not want to isolate and cripple 
ourselves both intellectually and culturally. All these 
difficulties are sure to multiply manifold in the case 
of sclent itie subjects with then characteristic termi- 
nologies and symbols. Imagine the v\ a> in w hich we 
shall have to carry out our discussion in All-India 
Mientific gatherings like the Indian Science Congress 
Sessions the National Institute of Sciences of India, 
ami tire various All India Scientific Societies like 
ours. What will be the character of out organ, the 
Journal of the Indian Chemical Society, and, tot the 
matter of that, of all other similar scientific Journals 
now published u» India? If workers of different pro- 
vinces send m their contributions in their owp pro- 
vincial languages and scripts, it will create not only 
serious dithcultics m their printing and publication, 
but will defeat the wry purpose ot such Journals, 
which, as has been stated above, anus at a free and 
unfettered exchange of mtorinatron and ideas for 
the progress of science . It may, however, be argued 
that the publications will be made onh in the lingua 
franca of India and in a script of'it.s ow n witli common 
terminologies. Then again, it has to lie considered 
whether under such altered conditions, we shall be 
able to maintain our exchange u latum with the 
lear ned societies of Europe and America undisturbed, 
and whether our publications will receive due notice 
in the abstracts of foreign countries, which is so 
essential to our activities and progress. I :un afraid, 
it will be too much to expect such recognition from 
abroad unless our contributions attain such a high 
standard as to compel the foreign scientists to look for 
light upd guidance from us. We shall thus be cut 
off and isolated from the scientific progress of the 
world, which we certainly do not desire. 


* Migration of students from one provincial university 
lo another, ^election of teacher* fiom mtc province for 

another, recruitment of officers and >pe*. mists for central 

public service* wit! be associated with enormous difficulties, 
If n*u altogether inoperative and impracticable. % 


The problem, therefore cannot be solved provin . 
wise. It is an All-India problem and should ; „ 
thoroughly dixm^ed in All-India organization 
hirst of all the various AH India Scientific Societi.- 
should discuss this problem in their individual organi- 
zations and communicate their considered opinions i., 
the Indian Science Congress Association and tK 
National Institute of Sciences of India for a final r< 
commendation on the subject to the Government <>: 
India. v 

A NEW BATTERY 

A very interesting development during the laM 
wat has been the design ot a novel battery which 
i-> capable of giving a huge current discharge m 
about 1.5 volt for a short period of a few* minute-, 
after which the voltage falls down to 0.3 volts. A 
t> pieal cull measuring 1 diameter > 2*** lorn; 
delivered 100 amperes at a peak voltage of 1.4 \«.lt 
lor 1.5 minutes. The positive electrode of this idi 
i ■> a silver foil of onc-thou>andth inch thickius-, 
both sides of which arc coated with electorolyticalh 
formed silvur chloride. The negative electrode is a 
commercially pure magnesium foil of similar width 
Wire ejcctrodes are welded on to the two electrode*- 
and the method of assembly is similar to the # oia 
u^ d for paper dielectric cylindrical radio condensers 
The only difference is that dry absorbent paper i 
used between the two electrodes. These cells m au 
manufactured at HO I' and an atmosphere of relatiw 
humidity c»l 22 5% (corresponding to 3S°E dew point'" 
Two or more cells arc easily assembled by wr.tj- 
l»ing the first with a layer of insulating plastic i\ln. 
or insulated paper, upon which the 2nd cell r 
wound. When high voltages are required at W 
diselnuge rates, flat form of the cell is preforabh 
The area ot the foils is then from 0 59 to 2 625 m| 
inches. Silver chloride is then formed only on one 
sale and absorbent paper is put in between the eUv 
trodes, and an insulation layer is put in between cell- 
when a pile is assembled. The pile is then packed 
in a scaled can in which a small amount of sihv..i 
gel is used as a desiccant for storage. Such a batter > 
is absolutely inert after assembly. For use the c n 
is punctured and soaked in water* 

Burgess Batt Co. of America is already making 
21 different types of these cells. (See Electrochemi- 
cal Society of America, reprint 90-93). 

G. R . r. 

ALUMINIUM IN FRUIT PRESERVATION 

Aluminium foil, which is being widely used ^ 
an insulating medium, is now entering the field < • 
fruit preservation. Fruits wrapped in this li\ht 
metal foil suffer a vastly smaller weight loss as ccm- 
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• l( .d with the unwrapped ones, the insulation 
Actively retards ripening, while this inert non- 

, . -orl»eiit wrapping prevents contamination of the 
,k in the case of one of the fruits getting aceidcn- 
..jv damaged. * In practice, this last effect re- 
, ^.ents probably the greatest advantage of alu- 

• mum foil, because, not only is the fruit guarded 
,unst infection by direct contamination, but is 

., 1-0 sealed against floating spores by a sterile, ira- 
; 1 1 vious barrier, the nature of which is such as not 
,-iffect the fruit, or when correctly used as a 
wi.ipper to prevent natural “breathing”. 

France, with its extensive and world-renowned 
;;..ilnetion of apples and pears, appears to be the 
- 1 nation to have setiously taken up the question 
. r the use of aluminium foil for wrappers. The pre- 
.< ; cation and transport of fruit are highly important 
■.wiitific and engineering problems, and it is intorest- 
•... ti> note the results obtained in France by the simple 
'mans of wrapping apples and pears in aluminium foil. 

1 he percentage of produce which cannot be consumed 
hi cause it lias become rotten, stained or unappetizing 
.11 appearance during transit is often very large. 
>uch accidents occur due to an accelerated ripening 

• a tile products. This is the reason why friyts pro- 
jh.^ 1 to be sent over long distances are plucked 
.. liilst unripe. Although it may obviate or lessen 

dangers mentioned above, it is an established fact 
:!. q ft nits plucked unripe and immature neVer 
■it w lop the same flavour as those which are allowed 
V i i pc on the tree. For wrapping citrus fruits, 
'ranges and tangerines in particular, tissue paper is 
linnet sally employed. The search for an attractive 
tiO' of preservation was the reason why tangerine 
oiuers wrapped their products in tin foil when 
ii'iing them to market in metropolitan France, but 
S' client results obtained by the use of aluminium 
' 1 in preserving countless fruit products have led to 
tlicr research with this material as an aid to coti- 
: ' e fruits during storage. Pears and apples from 
Angers district were selected for the first 

• N'lVriiyents, which were tested with aluminium foils 

i variety of types, such as plain and lacquered, 
’'■ossed, ;md plain foil lined with tissue paper 
1 ‘led with paraffin wax. Tests were carried out on 
ciu^lian “Le Mans”, and “Clocliard-Reinette” 
i ms, and the “Charles Earnest”, “President 
' nard” and “Beurre d’Arembcrg” Pears. During 
• tests, the temperature varied from 3°C. to 
’ ■ and humidity from 80 to 95. In the particular 
■ "f “Canadian Reinettos”, experimental figures 
a very clear and precise idea of the efficiency of 
T uiium foil Wrapper. Thus the commercial value 
’’’•is fruit, on leaving the grower, was 05 francs 
' r Eg. for apples wrapped in this foil as against 
r /kg. for the unwrapped variety. This means 
'■n of 20 fr./kg. against an expenditure op 
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aluminium of 180 francs corresponding to a total 
surface of 0‘375 sq. m. ami allowing six apples to 
the kg. Each apple was wrapped in a foil 0 012 m.m. 
thick and 25 c.m. by 25 c.tn. square, costing 150 
fr./kg. in France. Now as the loss iu weight in 
covering the fruit is only l WV. as against 11 '2% for 
the uncovered variety, the net cash gain is‘6'5 fr./kg. 
of apples. In fact this saving alone more than com- 
pensates for the cost of the alutmuiuiu foil and 
labour, and actually gives the producer on additional 
net profit of some 40% over and above his original 
selling price. The same indications with slight varia- 
tions are also given from tests on other varieties of 
fruits. In fact for “Reinette Clochard” apples which 
are difficult to preserve, a perfectly fresh and crisp 
condition can be maintained for a period as long as 
six months by wrapping them in this material. 

Aluminium foil opens out a new and a very 
profitable field of development in the fruit trade, 
by constant research and experimentation, this 
material by its intrinsic properties may well revolu- 
tionize the problems of transport of food products, 
products on which the whole civilized world to-day 
looks upon with anxiety. (See Revue Jc I'Aluminium, 
J.f, 101, 1940). 

S. K. G. 


FILM ON ATOMIC PHYSICS 
4. 

Messrs O. 11. Instructional I, united- -the branch 
of the J. Arthur Kauk Organization Limited have 
recently produced a five-reel film on the history and 
development of atomic physics, from the conception 
of the original idea of the atom to the nuclear fission. 

The first reel includes the atomic theory of 
Dalton, Faraday’s experiments In electrolysis, etc. 
The electrical discharge through rarefied gases and 
the discovery of the electron are dealt with in the 
second reel. The third reel deals with the researches 
of Becquerel, the Curies and Lord Rutherford which 
is continued in the fourth reel with the works of 
Sir James Chadwick, and of Cockcroft and Walton 
in splitting the lithium atom iu 1932. The fifth reel 
covers the more recent events, leading to Hiroshima 
and Bikini. Scenes from the lives of Ix>rd Rutherford 
and Sir J, J. Thomson are nicely introduced *in the 
film. Professor Einstein, Dr J. D. Cockcroft and 
Professor O. Frisch also figure in the film. 

Such educational films are not produced in our 
country but its utility is out of controversy. The 
attention of the- university authorities in India is 
drawn to this fact, so that arrangements can be made 
to pfocure a copy of the film for Indian students. 
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OBITUARY : SR15H KUMAR SEN 

bv the death of late SrKh Kumar Sen on October 
0, 1047, India has lost an unassuming and silent 
scholar in Systematic Botany. Born on the 1st Magh, 
12H5 B.S. at Sylhet, Srish Babu read up to the 
II. A. clash's of the Calcutta University and later 
passed the Agriculture and Survey courses, at the 
Civil Engineering College, Sibpur in 1890. He was 
appointed a Sub deputy Collector ami soon after 
was charged with sedition by the Government 
in connection with the famous rase ot Sri Arobindo 
Ghosh. The Government stopped lus promotion 
and transfen ed him to A^nm, I hiring his stay 
at Assam he worked in the Citrus Kxpcr inieut 
Station m the Khasia Hills and as a settlement officer 
at Sattkarpur. He was a very able and conscientious 
officer and as a reward tor his good services and 
ability the Government removed the ban on him in 
HMD and ptomoted lum as an Extra Assistant Ortn- 
missioncr, Assam. In 1928 he retired horn the 
Government service and settled at Dacca. 

Since his boyhood Srish Habu showed special 
interest m Geology, botany and Entomology and 
learnt these subjects thoroughly. He began his career 
as a Systematic botanist ami explored especially the 
floras of Hast Bengal and Assam. He discovered 
many new plants, not reported before frotn these 
places. 

In 1939 Prof. P. Mahcshuari came to the Dacca 
University, and he was so much imptcssul by liis 
deep knowledge and versatility that he requested him 
to nrgnnt/c the University botanical Gardens ami the 
Herbarium, Slidi Habu at first wot Led there in an 
honorary capacity as the Curator of the Herbarium 
and the botanical Gardens, Dacia University ami 
from 1944 he otiicullv worked there in the same 
capacity on a monthly honorarium. The gardens and 
the herbarium, due to his untiring energy, now con* 
tain many rare and interesting plant specimens. 

In 1940, he along with Ptof. S. X. Hose 
and others, established the bi-monthly scientific 
magazine in Bengali (lUfnant p atichaya) by contri- 
buting funds for the journal and since then till his 
death he was the life and soul of the same with a 
view to educate and benefit the student community 
with scientific knowledge and thoughts. 

He published a number of scientific papers «\g., 
in the Indian Journal of Pharmacy, Indian Forester, 
V i i na Vatic k ay a etc . 

May his soul rest in peace. 

% 

THE INDIAN DAIRY SCIENCE ASSOCIATION 

i 

An A^K'irttiun called "Indian Dairy Science 
Association” was formed recently at Ttaugalnre and 
a meeting of the Provisional Executive Committee 
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was held at New Delhi on December 16, last wnfi 
Sardar Bahadur Sir Datar Singh, Vice-Chairman. 
Indian Council of Agricultural Research, in ti a 
chair. The membership of the Association is opt a 
to all persons engaged in teaching, research a kc 
advisory work in dairying and to persons holding 
technical |*>sitions in the field of dairying. 

The work of enrolling Foundation Members ^ 
proceeding briskly and over fifty members haw 
already been enrolled. The object of the associate;, 
is the advancement of dairy science in all aspect- 
by the dissemination and application of knowledge, 
providing opportunities for the exchange of knov . 
ledge and ideas through discussion and other mean-, 
collaboration with other institutions engaged m 
activities relating to advancement of dairy scicua, 
encouragement of scientific enquiry into probluv, 
arising in the dairy industry and to publish a journ.i! 
devoted to dairy science m all its branches as t]a 
med for such a journal has been universally till 
For the present tTie headquarters of the Assoeuta-r. 
is located at the ludiun Dairy Research Inslium, 
bangalore and all enmmumeutifths to be addrc^Mi! 
to the Joint Secretary of tile Association. 

4 

INDIAN SOCIETY OF AGRICULTURAL STATlSWCs 

Tine Society was formed in January, 1947 uil 1 ' 
the 1 1 on 'bio Dr Rajemha Prasad, Minister for K“>«i 
and AgricuUmc, as its lirst President. Its ol >o 1 1 
ate to promote the study and research in statist’, v 
and its application to agriculture, animal husband; v. 
agricultural economics, and allied problem-. It* 
niembeiship is open to all persons and instituta*:;- 
interested m the aims of the Society. The SkM\ 
has on its roll-, a membei ship of ovei 100. Said.r 
Bahadur Sir Datar Singh is the P\*cu!rct Push ! • - ,? 
of tiu* Society. Other office bearers are Mr M. S 
Randhawa, Vice-President t and Dr P. V. Sukhauav. 
•SVi/c/i/M. It is proposed to publish a Journal lr *i 
Jauuarv, 1948. A special feature of the Joinis*: 
would be a Hindi supplement giving short suymiaT.v* 
of the articles published. 

The fust annual meeting of the Society v--c 
held at New Delhi from Decejmber, 11*13, 1917 
Piesiding at the meeting, the Ilon'Me Dr Rajjjnd* ‘ 
Prasad, Picsident of the Society, referred to iK 
poor quality of the published agricultural st.*^- 
tics and stressed the, urgent need of improve 
it both as regards completion and accuracy , •a 
without reliable statistics, no planning: of any 
was possible. Although food was the greatest p:-**" 
lem facing the country, no policy ft*r food could h- 
formulated for want of reliable data. Kmpha>i/ai* 
the need for building up an adequate statist ^ 
organization, he urged statisticians to dcvUop 
scientific methods like those of random sampling ^ 
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;i; . j .holography for reducing tlie cost and time in 
t . . L'ctiug data. 

A symposium on ‘Statistical Organization tor 
{: : a with .special reference to agriculture’ was held 
Deccml>er 12 under the chairmanship of the 
H a'lde Mr R. K. Shaniuukham Chettv, Minister for 
»•-, ..nice. Opeuing the symjKisium, he said that the 
Ming up of a statistical organization must really 
\ given top priority, for, the government cannot 

■ i.,!! in a rational manner its food policy without 
h.ihle statistics. He said that the Government 

just considering proposals for strengthening the 
.v’ltral statistical organization and was examining as 
!;<>w far individual departments should he engaged 
a the collection of statistics and to what extent the 
. • tral oigani/ation should control the collection in 
dividual departments and in what manner it should 
.> ordinate it, atul added that the Society's guidance 
these matters would he most valuable. Dr V. G. 
i‘ use, of Institute of Plant Industry, Indore, and 
M: W. K. Xatu, Economics and Statistics Adviser, 
Minister of Agriculture, Government of India, New 
!'. !hi emphasized the need for decentralization not 
■;i\ in regard t<> the collection of statistics hut also 
. distraining of statistical personnel and ntscarcli 
tatistieal methods, as, in their view, a close eon- 
'.ut with the field to which statistics is applied is 
llutelv essential for the growth of an efficient 
'..iMirnl service. < Hliers participating in the 
'■upttsium were Prof. K. H Madhava, Mr K. 
L*-!kii (Lucknow), Mr K. S. Koslial and I >r N. S. 

Is S a-U y (Bombay) and Dr P. V. Sukhatme (Xew 
i'-.iht). 

A second sNinposium on the contrihiilion of 
' 'istieal science to the development of Indian 
A. lien It tire was held on December, Id under the 
i: urmanship of Prof. J. N. Warner of the Allahabad 
A. i iriiltural Institute. The varied applications of 
r '’Mies in different branches of agriculture includ- 

■ - plant breeding, design of experiments, animal 
’.■haiidry, fisheries, etc. and the role of statistical 
■-.uee <n agricultural economics were discussed. 


ELLIOTT PRIZE FOR SCIENTIFIC RESEARCH 
FOR 1946 

The Elliott prize for Scientific Research for 
|! MAnnd 1949 will be awarded to the authors of the 
original essays giving the results of original 
ir eh or investigation made by the candidate in 
‘‘■hematics and published during the years 1944-47 
rfR 'l in Chemistry published during the years 1945-48, 
" lively. Preference will be given to researches 
' < i; Ang to discoveries likely to develop the industrial 
r ‘ ;s ‘ ~rces of Bengal, Bihar or Orissa. 


The prize is open for competition by natives or 
any Anglo-ludpui or domiciled European, of, or 
residing in, Bengal, Bihar or Orissa respectively. 

The essays of competitors must be sent in so as 
to reach the President of the Royal Asiatic S«iciet\; 
of Bengal, I, Park Street, Calcutta by the end of 
June, 1948. The prize will be awarded to the best 
competitor and publicly conferred at the Ahnual 
General Meeting of the Society in February, 1949. 

The value of the prize will not be less than 
K>. 210. 


LADY TATA MEMORIAL TRUST 
Scientific Rfit*rch Scholnrwhip*. 1948-1949 

The Trustees of the Lady Tata Memorial Trust 
are offering six scholarships of Rs. 250/- each per 
month for the year 1948-49 commencing from 1st 
Julv. 1948. Applicants must be of Indian nationality 
and Graduates in Medicine or Science of a recognized 
University. The scholarships are tenable in India 
only and the holders must undertake to work whole- 
time under the direction of the head of a recognized 
research Institute or Laboratory. The subject of 
scientific investigation must have a bearing either 
directly <>r indirectly on tlu* alleviation of human 
suffering fiom disease. Applications should reach by 
March 15, 1948. The applications must conform to 
the instructions drawn up by the Trustees. Candi- 
dates can obtain these instructions and other informa- 
tion they desire from the Secretary of the Trust, 
Bombay House, Bruce Street, Fort, Bombay I. 

NEW FELLOWS OF THE NATIONAL INSTITUTE OF 
SCIENCES OF INDIA 

At the Annual General Meeting held oil January 
1 last, the following were elected as Ordinary Fellows 
of the Institute : Dr B. S. Bhimachar, Fisheries 
( iftieer, Government of Mysore, Bangalore ; Sri Pratap 
Chandra Bose, Chief Engineer, Corporation of 
Calcutta ; l)r Satya Charan Clmtterjee, Head of the 
Department of Geography, Patna College ; Mr 
Jehangir Fardunji Dastur, Head of the Division of 
Mycology, Indian Agricultural Research Institute, 
Xew Delhi ; Dr Arun Kumar Dutta, Reader in 
Physics, Dacca University ; Dr Ruktuini Kishore 
Dutta Roy, Chemist, Geological Survey of Judin, 
Calcutta ; I)r Robert E. Hciling, Chief Physician, 
Jaipur 4 I)r Kolar Ramkrishnaiycr Krishnnswami, 
Director of Industries, Bihar, Patna ; Mr Robert 
Anderson MacGregor, Formerly Chief Metallurgist to 
the Government of Tndia, Calcutta ; Mr Onnesh 
Chandra Witter, Chief Assayer, His Majesty’s Mint, 
Bombay ; Dr Mahadeo Atmaram Moghe, Head of the 
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Department of '/.oology, College of Science, Nagpur ; 
l>r S. P, Raju, Director, Engineering Research 
Department, H. K. II. The Ni/am's Government, 
Hyderabad (Deccan) ; Dr * Srmhasa Kamanujam, 
Director* Central Potato Kes* arch Institute, New 
Delhi ; Dr Subluirao Kamrhandra Kao, Professor of 
Physics, Central College. Mangalore ; ami J>r Jvotis 
Chandra Ray, Director, Indian Institute for Medical 
Research, Calcutta. 

ANNOUNCEMENTS 

Sik K. S. Kkisuvw, Kt , D S< , l* R.S., 
Director, National Physical Laboratory , New Delhi, 
has l>ect) elected I leitcral President of the Indian 
Science Congress Association for 1948-49 and the 
following have been elected as Sectional Presidents: 
Mathcmafu \* Prot. S. Chowla, (Delhi) ; Siattslu v - 
Dr l : . S. Nair, (Tnvandtmu) ; /'/iv*u> Dr k. S 
Krishnau, (Mangalore) ; (lunustry Prot P. M. 

Ganguly (Patna); <*\v/<’g v and < trogr/if>h v- Dr C. 
Mahadevnn, (Waltaii) ; liotanv Mr M S. Randhawa, 
(Delhi) ; Zoology and Entomobax Dr M. L. 

Roonual, (Benares) ; A nthto^ology and A n Inicologv 
Sri K. Mom.-, (Calcutta) ; Medical and IVIoc 
nary Stienecs Dr M. M Sopnrkar, (Bombay) ; 


Agricultural Sciences — Dr R, S. Vasudeva, (N< * 
Delhi) ; Physiology —Dr B. B. Sarkar, (Calculi i t 
Psychology— Mr T. K. N. Mcnon, (Baroda) ; i*v.- 
tiecring and Metallurgy — Prof. M. Sen G\q ^ 
(Benares). 

Mk Pkkcv Evans (of the Murtnah Oil Co » w 
been awarded the Murchison Medal of the Geologic a’ 
Society <*f Loudon, in recognition of his researches «>u 
oil fields of Burma and Assam, his work in the sul * 
nieritary petrology of Indian Tertiaries ami geukj.;*. 
cal interpretation of gravity surveys of large part * ».* 
India, 

ERRAl A 

( >n page 21<) of the November, 19-17, issue m ik 
table “Rare Erutlm contained as activators in ik 
specimens of Indian fluorites**, column 5 n\iJ ‘ik 
was i>rcscnt in all the specimuis of fluorites and tk 
presence of Pr could not, howe\er, be ascertain c 
definitely due to the strong activating ability of Sen 
Dv, !*u and lh*. 

On page 2M of the December. 1917, is-m . 

2, liin- 22, i ,-ad *V’ fur “V and #iy. 1 1 
icad AY) (Log)V for AY) (Log Y)\ 


BOOK REVIEWS 


The Electrician Mv V. L N. Row. Published by 

the ludustrv Publishers Ltd , Calcutta, 1947. 

Pp. 278, Price fi - 

The hook is written with the object of helping 
those who arc interested in the applications of elec- 
tricity but who owing to the lack of detailed mathe- 
matical knowledge are unable to appreciate the under - 
tying 'principles. The book gives practical hints as 
how to apply electricity in everyday life. The Elec- 
tricians who lmvc no advanced knowledge in electri- 
city and magnetism will find it very useful for their 
job. 

TJic book contains twenty chapters dealing with 
all possible practical aspect of electricity and magnet- 
ism including cells, dynamos and motors, principles of 
alternating current, transformer and converting plant, 
electricity in an automobile, measuring instruments 
etc. The definitions of the terms and other quantities 
are simple and lucid. The two fmj>ortant features 
of this book are the inclusion of a chapter on the 


common workshop tools used bv the electrician an* 1 
also the addition of a number of useful tables am! 
f'iccis of the more important provisons of the Iml- r 
University Rules at the end of the book which vi- 
be of great help in making preliminary estimates ■ 
electrical installations and other jobs which the ck* 
tricians mav be called upon sometime to do. 

Simple worked out examples at the •end of v k: 
chapter would have beeti much appreciated a- '* 
enables one to understand and apply the things i:M’- 
easilv. 

The printing and the get up of the book are g» tM * 


A Laboratory Manual of Qualitative Organ* 
Analyst*— By H. T. Opcnshaw, Published ^ 
Cambridge University Press, Pp. 1-95, Pric* 

This short manual is a welcome addition to ? '*<?* 
ral ’other books on the subject. It presents lorv*! 
methods for the identification of the commoner Kp** 
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4 >: organic compounds. As a result of experience the 
..uthor has given standard procedures for the prepara* 
r n of the crystalline derivatives of the organic coni* 
i unds. Different types of organic compounds which 
, e usually given to the students for identification 
: ,ive been presented in tabular forms along with the 
melting points of their derivation, which can be easily 
;;i*pared. The book will be very helpful to the 
students of organic chemistry in their practical 
,, lasses. 

D. C. 


A Practical Course in Agricultural Chemistry — 

My Frank Knowles and J. Elphin Watkin. 

Published by Macmillan A- Co., Ltd., St. Martin’s 

Street, London. Priec 1 2s. 6d. 

The subject matter is discussed under the follow - 
; ; i ii headings: — 

(1) Soils ; (2) Fertilizers and manures ; (3) Plant 
and animal bio-chemistry ; (4) Feeding stuffs ; (5) 
I'.dry products ; (6) The chemical examination of 
•' .iter ; (7) Insecticides and fungicides. • 

*Sir John Russell says in the foreword that the 
itliors have “a wide knowledge of the educational 
r.'.-eds of agricultural students’* and have “the further 
.i''. vantages of being themselves research workers in 
•■:1s and plant growth”. "The treatment is through- 
*:st sufficiently elementary for the young student, yet 
has been so designed that he will have nothing to 
unlearn if he elects to take up a scientific or advisory 
••ireer." “The book will be of great help to agricul- 
*’si a l students.” It covers within its scope fairly com- 
' htely the diverse types of measurements with which 
■’•‘ideuts of agricultural chemistry should he familiar. 

A number of mis-prints have been noticed, which, 
ls hoped, Avill be* removed in the next edition. The 
' ,; ct ion under electrometric method contains a mis- 
fiement as regards the theory of the K.M.F. of the 
• " 'Irogen electrode, “It follows that a measure of the 
stance nan be used to measure the concentration of 
' mirogen ions. F<»r this purpose the resistance is 
’danced against a known variable resistance, by an 
trument known as a potentiometer”. It is hoped 
t this section will be re-written in the next edition. 

. The book is obviously ftieant to be elementary. 
j ! ‘ it seems to the reviewer that the authors should 
k'-'c devoted a little more space to quantitative 
r "' : surements. 

9 

The book can be recommended for the general 

‘ ,t ’ ient of agricultural chemistry. 

\ 0 > 

/. N. M. 


\ 

Theoretical Chemistry — By Samuel Glasstone, Pro- 
fessor of Chemistry in the University of 
Oklahoma. Published by D. Van Nostarand 
Company, Inc. 250 Fourth Avenue, New York. 
(Distributor in India — Messrs Macmillan & Co,, 
Ltd.), Pp. 515 (Third Printing). Price 31/6. 

The author intends to supply a first hand know- 
ledge to the students or chemistry in the modern 
portions of Theoretical Chemistry and the popularity 
of the book is evident from the appearance of three 
editions within a short period. Wave mechanical 
treatment of valence and associated atomic and mole- 
cular properties and elements of statistical thermody- 
namics arc introduced in a less rigorous but more 
formal way, just to enable the learner, whose know- 
ledge in mathematics is confined to a few elementary 
differential equation only, to grasp easily some of the 
modern approaches to the chemistry of molecules. 
The intentions and purposes of the book arc stated by 
the author in the preface: “It can not be claimed 
that the treatment given here is comprehensive or 
completely rigorous. This hook alone is not necessa- 
rily sufficient to supply the detailed instructions 
which would permit the reader to use quantum 
mechanics and statistical mechanics ns tools for him- 
self. Its primary object is to help him understand 
clearly how they have been employed by others to 
obtain results of chemical significance.” This object 
is fulfilled in this book. 

The chapters are : Introduction (Quantum 
Numbers), Quantum Mechanics, Quantum Theory of 
Valence, Molecular Spectra (Diatomic molecules), 
Molecular Spectra (Polyatomic molecules), The Elec- 
Iron Configuration of Diatomic Molecules, Statistical 
Mechanics, Statistical Thermodynamics and Inter 
molecular Forces. In general the book covers a wide 
field and gives a consistent picture of the methods 
generally used. * 

The Introductory chapter is specially suitable to 
a young learner as it specifically clarifies the current 
nomenclature about electrons in atoms and atomic 
levels. The statement that “the principal quantum 
number may either be zero or in figures”, is however 
somewhat erroneous, as it has neither physical nor 
mathematical significance. This fact has, however, 
been, clarified partly in page 50. The subtle 
difference between 'metastable states’ and ‘excited 
states* is, however, not apperent from the text. 

The real chemical part begins from Chapter III 
which gives an account of “Quantum Theory of 
Valence**. Starting from elements of ‘Variational 
method* current in Wave Mechanics, London-Heitler 
theory of hydrogen molecule is developed with suffi- 
cient material and suitable references to the, later 
refinements of t6e theory. Ideas of resonance, spin 
effect functions, directed valence bonds, etc., are 

‘ . » 
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discussed elaborately and sonic applications to 
systems of sevefal electrons are given. Chapters on 
Molecular Spectra deal with practically all the 
necessary features of molecular spectra, c.g., Vibra- 
tion spectra. Vibration -Rotation spectra, Frank 
Condon principle, Predissociation, Raman spectra, 
etc., along with the finer modifications like isotopic 
effect, and nuclear spin effect on the spectra of 
molecules. 

The statistics of Maxwell-Boltzman, Bose- 
Uiimlein, and Kermi-Dirae are discussed in details 
and the equations of states for particles obeying these 
statistics are obtained ; ca-t. s of degenerate systems 
liave also been included. Discussions <ui partitions 
function is a special feature of the chapter on 'Statis- 
tical Thermodynamics’. More elaborate treatment 
of the Third Law of Thermodynamics would have 
been better appreciated. 

The author has also given an account of 
‘Quantum Theories of In ter molecular Forces’ and 
theories of highly compressed state, but theory of 
liquid state is avoided. 

The bulk of the subject matter and the simpler 
presentation will prove to be of much help to the 
workers in theoretical chemistry and the book is 
highly recommended for the degree course in Physical 
Chemistry. 

n. K. it. 

u. k. <;. 


24th and 28th Annual Reports of the Indian Central 

Cotton Committee, 1944-45 and 1945-46 

The 2*1th ami the 25th Annual Reports of the 
Indian Central Cotton Committee contain interesting 
records of the activities of the Committee in spits' of 
the numerous handicaps encountered due to the war. 

The aims and objects of the Committee have 
been enumerated in the first chapter of the latter 
re|M>rt but one is not sure whether the accomplish- 
ments of the Committee have been propot donate to 
the expenditure (sec appendices). 

On the Technological side, it has been mentioned 
that suggestions were offered to the mills to enable 
them to “make the best possible use of their cotton”. 
But how far these suggestions were carried out by 
the mills or what were the methods employed by the 
Committee in enforcing them, if necessary, arc not 
mentioned. In India both the Industrialist and the 
Agriculturist look ujxui the Scientist with a certain 
amount Of suspicion and there is little co-ordination 
between them, and very often the former thinks that 
the ideas of the latter arc either not practicable or 
paying. 


The results of an experiment in mixed cultiva- 
tion of 43F and C520 in different proportions deserve 
special mention. It was found that ( the mixture- 
had better qualities than the pure types. If this can 
be established in other types also, means should K 
devised in enforcing the cultivator to grow inixturg- 
without detrimental effects on the types themselves 

Apart from the routine spinning and other test- 
on the sample supplied by the Provincial Agricultural 
Departments, certain experiments were carrier! urn 
by the Technological laboratories on various type 
of gins atul others of practical value to the industry 
but their importance cannot be assayed immediately 

( >n the Agiicultural side, a great increase in tlu 
average acre yield has been claimed. Thus froi> 
96 lbs. in the quinquennium of 1922-27, it incremxV 
to 109 lbs. in 1837-42 and to 112 lbs. in the triennimn 
1942-45. 

In the section dealing with Cotton genetics am! 
physiology certain fundamental research problem- 
like fuzz inheritance in Gossypium hirsutum, an ! 
inheritance of lint colour in certain other types ar< 
worth mentioning. It has been stated that Jas-ni 
and Wilt resistant types were selected in the Uplaml 
types and further work is in progress. If these se*kv 
tions should combine the resistance with good vxK 
then it is certainly good achievement. 

Certain jjnprovcmcnts in the lint length am! 
ginning jK-rcentage have been reported by the ncti*f 
of X-rays on the seeds. This appears to be a useMii 
line of investigation and should be conducted acc«.<v 
ing to a definite programme. 

Mention is also made of interspecific hybridiz i 
tion experiments. Apparently the failures are f.ir 
too many in the subsequent selections and it may k 
worthwhile to find out the causes of that. 

The effects of spacing and mnnurial treatnuni- 
arc interesting. Vernalization appears to have gmn 
contradictory results. 

The statistical side has not also been neglected 
It is reported that a discriminant formula for selut- 
ing superior yielding types has been developed an 1 
mention is also made of suitable lay-outs fm 
replicated progeny row trials. These may help tk 
Provincial Departments to a great extent. 

In the chapter dealing with cotton research F 
the Provinces and States, one finds that good result 
have been reported from Bombay, Sind, Punjab an 5 
Madras. 

In Bombay province the Broach and Jalg.m 
Cotton breeding schemes had to he mollified as !»■ 
the revised policy of the Committee. This 1 
resulted in a considerable loss of time and mom 
and could have been avoided by proper plannin 
Bub the scheme for interspecific hybridization 
Surat has yielded good results. 
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The experiments in Sind for producing long 
stapled cotton have yielded good results and here one 
(cels that the results have been well worth the 
, xpenditurc. 

In Punjab, the schemes for the improvement of 
cotton in Jhang district, the south eastern district** 
and the Lower Bari Doab canal colony (off -shoots of 
the original Punjab Botanical scheme of 1925), 
although sanctioned by the Committee comparatively 
> cceutly can be expected to yield good results in view 
.if the past achievements of the Province. But how 
t.ir the physiological scheme also sanctioned in 
January, 1944 will aid the cultivator, has yet to be 

• veil . 

In Madras, the schemes for the improvement of 
Mungari Cotton, Cocanadas and the breeding ot 
Cambodia Cotton in the ceded districts, recently 
^.proved by the Committe, fulfil a long felt want. 

In the Chapters dealing with the progress of the 
introduction** of improved varieties of cotton it is 
ateresting to liud that Bombay has 1,138,000 acres 
.aider improved varieties out of a total of 2,017,000 
tries ; Sind 784,000 out of 867, 000 ; Punjab 2,352,000 
■•ut of 2,955,000 ; Madras 951,000 out of 1,584,000 ; 
v . I T . and Berar 2,161,000 out of 2,865,000 etc. 
I'liese figures are illustrative of the excellent eo- 

"iduiated work of the Comniittte. 

• 

It appears that the Committee has so far spent 
!'V 20JJ lakhs in seed distribution and extension work. 
This amount should be considered as money well 
l ent as it forms the real link between the Kxperts 
■•'"1 the Cultivator, and as the latter is given a chance 

• > judge how far the improved strains are useful to 
•■mi. The Provinces and States mainly benefitted by 
’hi-, are Bombay, Sind, C. P. and Berar, U. 1\, 
Ihiroda and Mysore. In this connection it is regrett- 

'>le to note that Bengal has so far received only a 
tcp-iuothcrly treatifient from the Committee. This 
not the occasion to apportion the blame between 
hi Pro\incial Government and the Committee but it 
high time the latter felt that Bengal is also cn- 
to a f$ir share of its affection. 

In the Chapter* on cotton statistics it is stated 
<t for the year 1945-46, the total area under cotton 
India was 14,478,000 acres showing a decrease of 
h T000 acres or 2'5 % as compared with the previous 
' )r * This reduction has been mainly due to the 
; r <*v more food” campaign of the Government, 


coupled with the policy of the Committee to reduce 
the area under short and low grade medium stapled 
cotton. 

The exports of cotton dm ing the year amounted^ 
to 1,(135,000 bales as against 406,000 bales iu 1944-45, 
upresenting 2 5% of the total value of exfwrts of 
“raw materials and produce and articles mainly 
unmanufactured”. 

The difference between cotton forecasts and the 
cMimuted actual yield in 1944-45 amounted to 22% 
and proposals have been made to miniuiixe this error, 
The figures for 1945-46 should prove whether the 
-Ups taken had been in the right dilection or not. 

Chapter VI deals with Cotton Marketing, Legis- 
lation and other protective measures and it is interest- 
ing to note that the Committee had already made 
leeommeudations to the Government of India for the 
relaxation of the restriction in exporting cotton 
below 13/16' staple length. This should prove a 
great blessing to the short stapled cotton growing 
tracts. 

One of the glaring injustices done to the Indian 
Cotton Industry as u whole was the action by the 
Biitish Government in buying the Sudan Cotton and 
selling it in India at double the price, while at the 
same time giving it at a cheaper rate to the Lancashire 
Mills. The Committee brought this to the notice of 
the Government of India and requested them to see 
that in future the Sudan Cotton is sold both to the 
Indian and to the Lancashire Mills at the same price. 
It may also be mentioned that the Committee is 
Hying to prevent the introduction of foreign pests 
like the Mexican boll weevil, the Red boll worm etc., 
bv proper legislation. 

There arc five appendices to the report for the 
year 1945-46 giving thy names of the members of the 
I.C.C.C., its sub-committees; the receipts and pay- 
ments ; stocks of Indian Cotton held by mills and 
the Indian raw cotton consumed. If names and the 
positions of its members mean anything, certainly 
the Committee has a long and dignified array of them. 
But in spite of the useful work claimed to have been 
done by the Committee, one is inclined to think that 
the administrative and oilier expenses are a little 
out of proportion to the amount spent in research 
and other aspects of practical value to the Cultivator 
and the Industry. 

K. T. f. 
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STATISTICAL ESTIMATE OF TIME SAVING DUE TO 
DECIMALIZATION OF COINS. WEIGHTS AND 
MEASURES IN INDIA 

With a view to observing whether there would *>e 
real .saving in time by the proposed Decimalization 
of Indian Coins and Weights, an experiment was 
conducted by taking up a few Arithmetical problems 
on Addition, Multiplication, Division and Compound 
Practice, liight examples of each type in both the 
present and the propped system were considered and 
separate times for computation were recorded in each 
case. It was however, observed that almost each 
problem of the present system takes less time by 
the proposed decimal system. This is a strong 
evidence of gain iu time by the decimalization of 
the system of coins and weights. Statistical tests of 
significance on this observed difference iu time also 
confirms the above conclusion. 

In consideration of the total time consumed in 
all the eight examples in each case, percentage of 
saving iu time by the proposed decimal system has 
been calculated. This is shown in the last column 
of the following table. It is found that nearly 55 
per cent of the time spent after problems on Multi- 
plication (involving coins) in the present system may 
be saved by the adoption of the proposed decimal 
system. In case of Addition (coins and weights) 
nearly 29 per cent, Multiplication (weights) nearly 
27 per cent, Division (coins & weights) nearly 20 
per cent and compound practice nearly 19 per cent 
of time may be saved. 


TABLE 

TABLE SHOWING THS SUMS or KKSUtTS is the KXl'KKIMENm 
STUDY or THS ADVANTAGE OK PROPOSED DECIMAL SYSTEMS 


1. Addition -Coins 

2. Do. --Weights 

3- Multiplication Coins 

4. Do. — Weights 

5. Division -Coins 

tf. Do. —Weights 

7. Compound Practice 


; . Perccnt- 

n if # ' Approx. j age of 

r.* I SsTvitiK 

I ’ in time 

, I 


7 45$ I 003 i 2016 

7 , 2-S2 \ 010 i 29 09 

7 4 07 | 003 : 35 21 

7 3 37 ! 005 ! 27-27 

7 1 32 | 100 l9-2» 

7 2 37 ! 025 . 20 00 

7 3 S3 i 005 : 13-92 

• ! • 


• Probability being calculated approximately from the 
positive tail of the curve only. 


Student’s V test was. applied and the probabi- 
lities (calculated approximately from the positive tail 
of the curve) for containing the observed value of 
’t’ or a less value, will be found in columns 2-4 of 
the above table. Significant difference in time i,s 
revealed from these figures. Details will be discussed 
in a subsequent communication. 


A. K. Gaykn 


Statistical Laboratory, 
Calcutta, 19-8-1947. 


PREPARING LANTERN SLIDES WITHOUT 
PHOTOGRAPHY 

Somk simple, handy and economical methods nt 
preparing, on ordinary gl.tss, of text-book figures 
line diagrams, formulae etc., were described m 
Suture 1 ' *»•'• *• *. I am, however, using a method 
which is both simpler as well as more convenient and 
economical. The results also are highly satisfactoi v 
For drawing or copying diagrams etc., I use tracing 
paper or ‘Cellophane’ in place of glass. The tracing 
paper employed is marketted under the name ot 



•i 


"Butter paper”. But even ordinary paper, prefer 
ably letter-paper which is thin or of medium thick 
»ess, if not already sufficiently transparent for tracing 
and projecting, can be made so by methods described 
in books of receipts, formulae etc. 'Cellophane* and 
‘Butter paper', however, are easily available, and on 
these one can write with ease with any ink and pen- 



LETTERS TO THE EDITOR 


848 


February, 1948 

India ink, of course, is preferable. Tracing can also 
!>e done by means of a soft pencil, and these can 
later be inked over. If the drawings are to be 
preserved, ‘Butter Paper* is better, since 'Cello- 
phane* although excellent for projection purposes 
owing to great transparency, is fragile and liable to 
become easily torn. 

The drawings so prepared are next placed 
between two lantern slide cover glasses folding, like 
the leaves of a book, along a hinge on one side 
formed by glueing a piece of thin chamois or other 
leather, or tape. The whole is now treated as lantern 
jdide. After an illustration has been projected it is 
icinoved from the ‘folder’ and the next one inserted. 
A single folding pair of glasses is thus available for 
supporting and projecting any number of illustra- 
tions. Time and labour, however, are saved by 
using two such pairs so thht. while one is being used 
ut the epidiascope, the other is available for taking 
in the illustration to be next projected. As a precau- 
tion against accidents it is desirable to have a couple 
of spare ‘folders*. 

By means of this simple device not only a large 
number of diagrams etc., can be easily, rapidly and 
more economically prepared, but if one wishes and 
tan spare time, it is also relatively easy to make as 
detailed an illustration or tracing of a published 
fig nre, as one likes. .Moreover, being light, thin and 
nun-fragile, storage, handling and transport of a 
ftrge number of illustrations, arc greatly facilitated. 
If required, any of the illustrations can be bound 
and made permanent. 

N. K. Tiwakv 

Botany Department, 

Hindu University, 

Benares, 23-9-1947. 

• 

Nature, 149, 327, 1942; 156. 574, 1945; 157, 591, 700, 
,879, 1940. 


PREDICTION OF A NEW ELEC TRONIC LEVEL 
OF THE O; MOLECULE 

Oxygsn produced by heating KM „0 4 crystals 
was excited by high frequency (750-850 Kc./sec.) 
discharge (output power loss than 10 watts) and 
thtf spectra photographed both in the visible and 
m the ultra-violet regions. In the ultra-violet 
region the second negative O* band system, the 
> s chumann-Rur/ge O, band system and many new 
Bands have appeared. Besides these, the so-called 
(by Johnson) O* bands and the bands which Johnson 1 
attributes to the O* molecule (but which do> not 
Bind a place in the vibrational analysis of the second 
negative System of O * molecule) have also appeared. 


A critical study of these bands leads us to predict the 
existence of a new electronic level of the O J mole* 
cule. The arguments for snch a prediction, are briefly 
indicated here. 

A striking difference of nearly 200 cm. 1 in casq 
of the bauds attributed to the OJ molecule by 
Jolmsou 1 and a few others observed by us for the 
tiist lime strongly suggests that they belong to some 
system of the O J molecule involving its "i/g level. 
An attempt was made to accomodate these bands in 
the present (v‘, v") table of the second negative system 
of the OJ molecule but no satisfactory result was 
obtained. Similar lutile attempts were made to put 
them in a separate (v‘, v") table theoretically dcducible 
hum the known levels of the O’ molecule and in* 
volving its */ig level. We therefore suggest that 
rh esc bauds might be belonging to some uew system 
of the O * molecule whose iuttial level is not dis- 
covered as yet (the final level being the "Jig level). 

A survey of the mean vibrational differences for 
the initial slates and the (O - c) values of the bands 
of the second negative system of the Oj molecule 
as obtained by the previous workers and ourselves 
suggests the occurrence ol strong perturbations in 
the initial level, *•//», of this system at its sixth or 
even lower vibrational level. The only other known 
level of the OJ molecule are *// v * * il v , & K ; none 
of which fulfils the necessary and sufficient condi- 
tions for perturbing the a // v level. 

[There is however a chanced coincidence of the 
10th (42453 cm.- 1 )* and the 22ud. (46777 cm 1 )* 
vibrational levels of the 4 7f v stale with 5th (42400 
cm.’ ')* and the 10th (45838 cm" 1 )* vibrational levels 
of the Ul y stale respectively. This coincidence of 
these level indicates some possibility of the said per- 
turbations, but a consideration of the U(r) curves 
clears out any such possibility conclusively. Both 
these states arise out of similar separated atoms t.e., 
*S V B*Pg; and us such, their U(r) curves can not cross 
each other (which irf a necessary condition for the 
perturbations to set in)J. 

Therefore in order to explain the anamoly in the 
2 U V state we arrive at the following two conclusions ; 

Hither a careful revision of the structure of 
the Oa molecule has to be made or a new level of 
the O X molecule has to be predicted. 

Following the path of the least resistance we 
therefore predict the existence of a new level of the 
0 X molecule. 

From theoretical considerations we can suggest 
that this new level will be a H level, preferably a 3 77 
level and must arise, like the 4 2Tg level, out of the 
dissoqjation-product ( 4 S u + ‘Dg) in the separated 
atoms. Furthermore, this level will have an energy 
level near the 10th or even still lower vibrational 
lcv41 of the known *i7 v level and the potential energy, 
U(r), curves for. the known *n v level and this pre- 

* These values have been given with reference to tile 
*v K level of the OJ molecule. • 
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dieted level will cross each other near this common 
level. 

Our thanks are due to Prof. R. K. Asitudi of 
the Renares Hindu University under villose guidance 
the work has been done. 

I.AI.J1 L-U. 


Department of Physics, 

1), A. V. College, Kanpur, 

27 * 11 * 1947 . 

1 J<4ut.w», Pun. Hoy. Sor.., 105, «8J, 1924. 


ON THE DESIGN OF EXPERIMENTS FOR WEIGHING 
AND MAKING OTHER I YPES OF MEASUREMENTS 

Fou,mviNC} a paper l>y Harold Hotelling 
Kishen suggested some improved designs*, the details 
of which appeared in Annals of Mathemnthnl . Statis- 
tics'. The purpose of the present note is to show that 
alternative designs with higher efficiency are possible 
for a certain class of designs discussed by Kishen. 

For N ”2 m t- 1, p«£2' u (/.ero bias) or i > < 2"‘ - l 
(if thei*b is bias), the design suggested by Kishen is 
the one characterized by the matrix X, obtained from 
the corresponding matrix for the completely ortho* 
gonalized design .(with the omission, if necessary, of 
its columns depending on the uuinher of objects to 

be weighed) by adding a row 1, 1 1 to it. 

The design with the same efficiency may, however, 
be obtained by adding any raw, for, the determinant 
represented by the matrix X'X remains exactly 
identical. That this is so will be clear from the 
following properties of the matrix X, showing its 
connection with the determinant represented by X'X. 
bet the determinant represented bv X'X be denoted 
by D. 

(i) Auy two rows of the matrix X can be inter- 
changed without changing D. (obvious). 

(ii) Auy two columns of the matrix X can be 
interchanged without changing D. (This will bo equi- 
valent to changing the corresponding columns as also 
the corrcs|>onding rows in 1>). 

(iii) Aliy n th column of the matrix X represented 
by the vector y may be changed to ( ~ I) y, without 
changing D. (This will be equivalent to changing 
the sign of all elements except the n th, in the n th 
row and the n th column of the determinant). 

With the help of the above properties, a matrix 
X derived by adding any row may be shown to change 
to the ^matrix X obtained bv adding the row, 1, 
1 1. 

For N~2 W i r, p<'J ra (for zero bias) or p<*2 ft -l 
(for non-zero bias), where m is any positive integer 
and r any integer <- m , Kishen suggested a highly 
efficient design which is represented by the matrix 
X, obtained from the corresponding matrix of the 
completely orthogonalized design by the addition, of 
the row, l, 1 , . . 1 repeated r times. More 


efficient designs may, however, be obtained by the 
addition of r different rows taken from the correspond- 
ing matrix of the completely orthogonalized design. 

As an illustration, the design with N^2*, p = A 
(for zero bias) may be taken. Let r = 2. The design 
suggested by Kishen is represented by the matrix. 


The unknown weights in this design will each have 
a variance of 1/5 o' 1 . Also, if any row other than 

1,1, 1 be repeated twice, the same variant e 

will be obtained for each unknown. 

If, however, X is obtained by adding any tuo 
different tows, (I, 1, 1) ; (1, 1, -1), the average van 
ance of the weights to be estimated will be \%a : . 
lj<x J is evidently less than Jo*. Therefore such de- 
signs are more efficient than those discussed b\ 
Kishen under this class. Tn the designs suggested 
here, the unknown weights will, however, lia\< 
differeut precision. 

The general solution of this class of designs 
under communication. • 


Push (Heharl. 
4-12-1947. 


1 1 1 

1 1 1 

I 1 1 

l 1-1 
1 -1 1 

1 - 1 - 1 


K. S. Bankkjkk 


‘Harold Hotelling, “Some improvements in weighing and 
other experimental technique*’'. Atm. Math. 'Slat., /5. 
•MT-otW, 1944. 

, K Ki-.lu.-u, "On the design of experiments for weighing 
and making other tvtws of measurements”. Ftir. Si! . 
It. No. 8, 1 94- 195, 1945. 

1 K. Kishen, "On the design of experiments for weighing 
and making other types of measurements”. Ann. Math 
'slat . Id. J1I4-300, 1945. 


A RATIONAL SYNTHESIS OF PERKIN AND THORPE S 
YELLOW SODIUM COMPOUND C^.H^O^N 

Pkrkin, Thorpe and Walker* prepared a yelloV 
sodium compound, by the action of ethyl aa'-dibromo- 
/i/Ldimethylglutarate on ethyl sodio-malonate to which 
structure (I) was attributed. Subsequently, 'Toivoncn* 
showed that the sodio-salt on methylation yielded a 
product which could be degraded to camphoric acid 
and suggested that the original sodio-salt must have 
the alternative structure (II). In view of these dis- 
crepancies it seemed of' interest to synthesize the 
yellow sodio-salt by a series of reactions such thaf a 
successful outcome of the work would have a direct 
bearing on the constitutional problem. This has 
proved to be the case. • 

Thus it has been found that ethyl «-ket o-Pft- 
dimethylglntarate on condensation with ethyl mal<>- 
natc in presence of acetic anhydride and zinc chlo- 
ride* readily furnishes the expected unsaturated malo- 
nate (III), as a colourless liquid, b.p. 182°/ 5 mm. 
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The latter on catalytic hydrogenation gives ethyl 
4S-dimethylbutane-ay86 tetracarboxylate (IV). b.p. 
!78-180°/5 mm. and on hydrolysis with concentrated 
hydrochloric acid affords /Jp-dimethyl butane-<*y<J 
tricarboxylic acid*. The unsaturated malonate (III) on 
brief refluxing with alcoholic sodium cthoxide smooth- 
ly undergoes cyclization with the formation of the cha- 
i.tcteristic yellow sodium-compound, which shows all 
the properties ascribed to it by Perkin and Thorpe. On 
hydrolysis with dilute sulphuric acid the synthetic 
sodio-salt furnishes 4:4 ; dimethyl A*-cyclopentenc- 
1 -one-3-carboxylic acid*. (V) m.p. 180°, which w«v 
further characterized by the formation of the charac- 
teristic semicarbazone, m.p. 255°. 

The foregoing synthesis definitely establishes the 
correctness of the monocyclic structure (II), for the 
yellow sodio-salt. The properties and reactions of a 
wide variety of analogous sodio-compoumis, to be 
described later, also fall into line. 

CH*v y C(CO a C 2 II.) - -CXa.CO.C-II. 

X i 

cir,' x C(C<kc..h..i— co 

(i) 

CH S v . C(CO..C a H ,) =CCO a C.H ; , 

>< 1 

CIIj ' N C.\a(CO..C 2 H,)CO 

. (II) 

CH,V yC.(CO.C s H,l : C(C(EC,IL.»* 

>'< 

CIIj ' N CII-.CtU',II, 

(III) 

. CII,v yCIKCo.C.H,) CH(CO,C.H .), 

7 C \ 

C \\/ X CH <1 CO.C.II , 

(IV) 

CH,v y CII(C0. 2 H),CH 2 C<i*H 

>C< 

CH,/ V'H-CO.II 

(V) 

CH,v yC(C(LlI) : CI1 

yC { , I 

cuy X CH, CO 

The author desires to thank Professor J. C. 
Hardhan, for his helpful interest during the progress 
“I this wotk . 

, (Miss) I)k»i Mookhkrjkk 

Khaira Professor’s Laboratory, 

1 niversity College of Science and Technology, 
Odcutta, 10-12-1947. 

1’irkin, Tfiorpe and Walker, J [. (hem. Soc., 79, 729, 1901 
•mill ether papers. 

Toivoticn, Acta. Set., Fenntcae, comm. phvs. Math, F., 29, 
. «, 1922; also Ann. Acad. Set.. Fenntcae.' 19, No. 20, 1927. 
1 ope, /. Anter. Cham. Soc. 90, 2645, 1938; also Scheiber 
and Afeiaet, fier., 48, 247, 1925; Kon and Speight, /. 
t hem. Soc.. 2727, 1928. 

Perkin and Thorpe, J. Chem. Soc., 75, 901, 1899. 
Toivonen, Annalcn, 419, 175, 1919; also Perkin ami 
Thor|>e, Joe, ctt., 780. . 


A NOTE ON THE AVERAGE SIZE OF THE PEPTIDE 

AGGREGATES IN PROTEIN HYDROLYSATES 

Ik a previous paper 1 on the characteristics of 
peptones it has been shown that the uverage size of 
the i*eptide aggregates in the i>eptic casein hydro; 
lysate jKiwder is 9, in the papaic i»mvdcr 8, and in 
the tryptic jxrwder 2 only. The nitrogen distribution 
in the various fractions of the different hydrolysate 
powders has also l>een determined as follows: - 


N.. l>i>trihulinn % 


i h<lu»h v.iu* 

j 

TiuteobCft 

" ■ 



T 


P >vuU*rs 



IVp- 

Pep* 


Free 


} Pri* 

. i miry 

j St* coil* 5 
; 3ary 
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l«l»W ' 
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title 

(W 

a4-b 
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Acid 

ivptic 

i 

■ 7, 2*7 

! 112 j 

i 

K4 1 

a : 

08 

14 3 

18 

Piipafc 

, 27’H 

! 405 1 

«8-3 , 

18 B 

10’ I 

1 28 9 

26 

Tryptic, .. 

! 0 ! 

j 32-9 ; 

39 j 

13 2 : 

42 ‘6 

; 55-8 

5-: 


The proportions of the nitrogen of the peptide 
linkages as well, considered on the basis of dry and 
ashless protein, 1 are found to be similar in both peptic 
and papaic hydrolysate powders, pointing to the fact 
that besides pepsin, papain also behaves like a Pro- 
teinase in casein substrate inspite of its being acti- 
vated with sodium thiosulphate. 1 lloth lreing pro- 
teinase of almost same potency, it may be assumed 
that the average sizes of the proteoses as well as 
the peptones together with peptides in the peptic and 
the papaic hydrolysate pou ders would be similar, 
Hence simultaneously equating the proportions of the 
proteoses and the peptones plus peptides into their 
unknown average sizes, with the average sizes of the 
peptide aggregates of these two hydrolysate powders, 
the average length of the proteoses as well as those 
of the peptones plus # |>eptidcs may easily be found 
out. The equations would be : 

(07396 4 01130)* 4 (0 1373 * 0 0082)y * 9; 
(0 2860 10 4167)* I (O' 1934 I 0 1039) V -8 whence *, 
the average size of the proteoses, is found to be 
9 98 and Y, the average size of the peptones plus 
peptides is 3'32. If a similar equation in the case of 
tryptic hydrolysate powder be formulated : 

(0 0643 4 0-3474)* f (0 1392 4- 0 4494) Y«2, it 
would be found that the average sizes of the pro- 
teoses and the peptones plus peptides cannot be 
similar to those in the former two hydrolysate 
powders. The nitrogen distribution in the different 
fraction of the tryptic hydrolysate and the average 
sizes of the peptide aggregates in the different frac- 
tions therein considered together, along with the 
nvefage size of all the peptide aggregates in the hydro- 
lysate which has* been found to be 2, would indicate 
that the primary proteose cannot be bigger than penta- 
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peptides, that the secondary proteose not bigger than 
tetrapeptides, that the peptones arc, on the average, 
tripeptides and that the peptides mostly dipeptides. 
The chemical characteristics of the protein hydro- 
.lysate powders may tlftts he tentatively summarized 
as follows : — 

(1) The tryptic ‘hydrolysate’ contains 6 1 i>er 
cent pent a peptides, 33 per cent tetra^r .tides, 13 per 
.rent tiipeptidcs 43 f.er cent dipeptides and 5 per cent 
free amino acids. 

(2) The papnic ‘hydrolysate’ contains 6X per 
cent ('ta peptidci, 29 per cent tetrapeptides and 3 per 
cent free amino adds. 

(3i The peptic 'hydrolysate' contains H4 pef 
rent eim-peptides, 14 per cent tetrapeptides and 2 , 
per cent free amino acids. 

further work is in progress fdr establishing the 
composition of the protein fractions. 

My si uce vest thanks arc due to Hr U. P. Uasu, 
for his kind interest in the work. 

N. Rw 

lUngal Immunity Research Institute, 

Calcutta, 20-12 1947. 

' N Kflv,- Industrial a ml S levs Edition, Ind. Cham. Soc.. 

in, «>, PM7. „ , „ ,, , 

» |ta sii, P. P., Sen, N and Sen Gupta, S., Indian Med. 

Cn i- , SO, W. tots. 


WANTED . A FOREST POLICY 

Forest plays such an important part in the life 
of the country that its importance in the economic 
set up of independent India hardly needs any 
emphasis. The Standing Advisory Committee of the 
Food and Agricultural Organisation of the United 
Nations in its second session of the conference held 
at Copenhagen from 2nd to 13th of September, 1946, 
drew up a very comprehensive report on Forestry 
and Forest Products. This report does not seem to 
have received the attention it deserves in this country 
in particular, where our ‘forest sense’ is very little 
developed and it is the duty of administrators, in- 
dustrialists and scientific men to take ttp the matter 
in right earnest. T quote a few extracts from the 
report : — 

"In dedicating itself to the goal of freedom from want, 
p A, <> must devote a major effort to restoration of the 
world’s fotests and to the effective use of their products. 
There is a shortage of wood despite the fact that the world 
ha* myre than enough forest soil to provide wood for .the 
earth’s people* and that with proper forest management 
and utilisation, enough wood could be produced to supply 
all existing needs." _ > ‘ 

"There is a tong standing wood deficit. This shortage 
is all the more serious because of risiug demands for wood 
for tntlp and for a growing cliemical industry. The Muses 
of thi* critical stage are basic and include deforestation, 
inadequate forest management, failure to develop mature 
forests, incomplete utilisation and insufficient technical 
personnel." 


"Deforestation has brought about total annihilation o i 
forests over wide areas with resultant lowering of living 
standards, erosion and adverse climatic conditions. It bag 
seriously affected over half the world’s population. Yet 
these denuded areas, if reforested, and properly handled, 
could again become large producers of forests products." 

"The rehabilitation of world’s forests is a huge task, 
worthy of a huge effort." 

In free India, we have to faci many problem- 
of extreme urgency, but tackling the forest problem-, 
of the country is none the less urgent. A common 
villager feels the need of the forest for cooking his 
daily meal, but be is quite content with burning his 
cow dung which should ordinarily have gone to his 
field for manuring it. He can never think that it im- 
possible to grow forest near his village to supply his 
daily necessity. Industrialists talk of big schemes of 
industrial expansion depending on the supply of raw 
materials from the forests, but they hardly stop t>> 
think if the forest is there to supply their require- 
ments. Medical men and pharmacists plan for manu- 
facture of “medicines in this country, but they give 
little consideration to the source of raw materials. 

The fact is that the common man has not got 
the ‘forest sense'. It is not his fault as he hardly 
sees any forest that can draw his attention to it- 
utility or beauty except a few who live nearby. V.\ 
have in this country a well organized Forest Dapnri- 
meut, but thanks to the destruction caused by men. 
the forests arc so remote that hardly the F«>n t 
Officers and their work come to the lime light •>: 
publicity. They struggle day in and day out |.> 
conserve the forest wealth of the country again* ‘ 
uninformed opposition. Indian Dominion (invert: 
meut have taken up the problem of foot! and agr:- 
culture of this country in right earnest, but forestry 
which is a most important handmaid of agriculture 
and one of the most important sources of raw 
materials for industry has not been given tie 
importance it deserves. Sufficient stress is not giun 
for protection of forests even for conservation of S"i! 
and water. Nowhere in the organization of differen* 
ministries of the Indian Dominion Government, ;* 
Minister for Forests is mentioned, nor in the different 
schemes of industrial and scientific research, forestry 
finds a place. Big schemes like Hirakud and 
Dntnodar valley projects are in , the offing, but iv> 
forest officer was originally associated with any of 
them although afforestation of the drainage areas ?- 
one of the most important items in such schemes. 

It is time that people realized the part forests play 
iti the economy of the country and the Infiian 
Dominion Government lay out a vigorous policy 
expansion and improvement of forests. 

R. N. I- 

Baripada, 

Mavurbhanj State, 

Orissa, 21-12-1947. 
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ON THE FOOD OF NINE SPECIES OF BARBUS 
OF MADRAS* 

The following nine species of Barbus are repre- 
sented in the inland waters of the Madras Presidency : 

(1) Barbus sawr\a (Ham.), (2) B. chrysopoma, 
(C. & V.), (3) B. sophore (Ham.), (4) B. chola (Ham.). 
(5) B. dorsalis (Jerdon), (6) B. amphibius (C. & V.). 
i“) B. ticlo (Ham.), (8) B. vitlatus (Day), and (9) B. 
ulamentosus (C. & V.). 

They are active but small fishes, not attaining a 
sire above twelve inches. They feed on diatoms, 
algae, small crustaceans, rotifers and insects. The 
composition of the gut-contents of 1320 specimens is 
tabulated below : 
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(Abbreviations : c~ common. f— few. r — rare.) 


* Communicated with the kind permission of the Director 
°f Industries and Commerce, Madras. 


Various workers, such as Sewell and Chaudhuri 11 , 
Wilson 11 * Raj*, Chatterjce 1 , Prasad and Hom r » Horn 
and Mukherji* and Job** \ have found these species, 
especially liatbus sophene and Ih lido, effective and 
valuable as larviridcs. But a critical study of the 
natural food tabulated above reveals that out of nine 
species, four do not take any diptera larvae, 2 take 
few and three rarely. In no case diptenm diet is 
common. The authors’ observation thus supports the 
view of Sen* that these species of hatbus are not 
of much utility in the reduction of mosquito larval 
incidence. Khan 1 * lias observed that the utility of 
carp minnows as controlling agent for mosquitoes 
lies in their algivorous activities. Horn* and Setna 
and Kulkarni 10 have found these species, particularly 
/hirbus dorsalis, useful ft'ir biological control of 
draeontiasis. 


P, I. CtfACKO 
O, K. KmuvAN 


Madras Government Fisheries, 
22-12-1947. 


1 Chattel jc<\ C. 0., M Biological Control of Malaria iti Rural 
Areas of I,o\u*r Pen gab*' Cent. Co-op. Anti-Mai. Soc., 
Calcutta, 13-14. 1934 

* lima, S. L., “On a Collection of Fish from the Chita t- 

fling District, Mysore.” Pec. I ltd. Mu<. 38, PA, 1930, 

■* llorit, S. I,. and Mukhcrji, I). l>. Health Ihtlleiin , 12, 
Mala tin lUtteau, 4, 1938 

4 |o1>, T. J., “Mosquito Larvae Fating Pish.” A warn Rev. 

t«* Tea New, II MIS, 1913 

* Job, T. J., “Public Health Pish Panning, “ Indian Farm* 

inf*, &. 10-13. PHI 

0 Khart, H., “On the Relative Value of Certain Lamvofoua 

Pishes from the Punjab, with notes on their Habits and 
Habitats. “ hid. Jou. Yet. AY/.. /.I, 3I5-32A, 1943. 

* Prasad, R. and I Torn, S. L., “A (»eneral Review of the 

Probable I.nrvivoroiis Fishes in India.” Rec. Mat. Suf . 
hid., 6, 631-646, 1936. 

* Raj, R. 8.. “The Value of Pish ns Natural ltnendcH <>f 

Mosquitoes. “ Mad. Fish Dept. Pamphlet, 1930. 

1 Sen, P., “On the pood Fartois of the so-called Mosquito 

Designing Pushes ftf Bengal.” Cur. Set. 7, 357-361, 1937. 
,0 Setna, S. II. mid Kulkarni, C. V., “The Fish Mcgalops as 
an aid to combat t»uin<\i-\vonu carrier Cyclops,” Jou, 
Horn. Nat. W v, Sac., 41, 072-674, 1940. 
n Sewell, R. R. S. mid Ohaudhun, R. I/., Indian Pish of 
Proved Utility a* Mosquito-destroyers , Calcutta, 1912. 

** Wilson, H. (\, “Note on Treatment of Swamps, Stream 
beds, Ponds, Wells, Pools and other Mosquito-infested 
Arcaa.“ Mad. Pish Hull., U , 161-172, 1917. 


SYNTHETIC EXPERIMENTS ON SANTONIN 

An actual synthesis of Santonin, based some 
of the preliminary experiments that have been carried 
out/is recorded here. 

o-Methylcvclohexanone reacts with ethyl — brorno- 
pifopionate in presence of zinc to give the hydrdxy 
ester (130-35°/42 mm.) which on dehydration with 
thiemyl chloride and pyridine gives the unsaturated 
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ester, (l05-10°/9 mm.). The acid chloride prepared 
from this acid reacts with cadmium dialkyl to give 
the methyl ketone {105°/ 10 mm). This is allowed to 
react with ethyl formate in presence of sodium 
ethoxidc to give the formyl derivative (deep red ferric 
chloride colouration in alcohol solution), which, how- 
ever, failed to undergo ring closure in presence of 
phosphorus pentosidc to Rive the following ketone • 

CH, 

o-Methyl eye!ohexam>m reacts with ethyl 
hioiiiopropiouatc in jtreseiicc of sodainide and the 
resulting ketoester is put died h\ condensation with 
ethyl r»xalate ami subsequent hydtolvsis. It reacts 
with one molecule of hromine and the hromo com- 
pound on treatment with <juiiioline gives the tin- 
saturated ester (l4()-45°/0 mm). This reacts with 
ethyl sodiomnlonatc to give the desired condensation 
product (2l0-20°/3 mm) which on mcthylatiou gives 
the corresponding metliylated piodue't (212-220°,/3 
ltirn). This ott hydrolysis and esterification gives the 
desired keto-diester (IH0-tJ0°/6 mm). It is cam veiled 
into the lactonic ketoester (UH)-200°/0 nun) through 
hromitintiou and the corresponding aeetoxv deriva- 
tive. For the building up of the unsatnrated decalonc 
ring, it is proposed to utilize' the methods developed 
hy Rohinsoti and Simonse-ti’ . Uromiuation with N- 
hromoMiucciuitmde and subsequent treatment with 
quinoline are expected to lead to the introduction of 
the second double bond into the cyclohexanone ring, 
mul work on this aspect of the problem is now in 
progress. 

The author’s sincere thanks are due to Dr 1*. C. 
Dutt, Sir Rashbehary ("those Travelling Fellow 
(1947), Calcutta I’nivctsitv, for suggesting the prob- 
lem and to Prof. N r . K. Sen, Head of the Dept, of 
Chemistry, Presidency College, Calcutta, for provid- 
ing with all facilities for working out the problem in 
his laboratory. 

PROMOPK TlANKRtKA 

Chemical Laboratory, 

Presidency College, Calcutta 
, ami 

Chemisettes Institut tier Vniversitiit, 

Ziirich, Switzerland, . 

30 - 12 - 1947 . 

' femr. Ch«m . Sot.. 1S7«, t«37 


A NEW SYNTHESIS OF df-PlPERITONE 

Pivi-ritone* (I) has been recently synthesized by 
the condensation of >-chloro-c-thyl-methyl ketone 
with ethyl sodio-« isopropyl aeetoacetate followed hy 
saponification of the resulting product. This 
synthesis* is not, however, free from objections, 
since the above reaction can, obviously, proceed in 
two alternative wavs. An unambiguous synthesis of 
piperitonc is now described. Ktbyl-2-isopropyl-5- 
inethyl-cyclo-hexan-1 -one-2-carboxylate prepared ac- 
cording to known methods' on hromination yielded a 
mono-broino derivative b.p. 143° ; 5 mm. (II), which 
on heating wit h an excess of t|tunoliuc or dimethyl 
aniline at 150-t50°C for a short tune gave an excellent 
yield of ethyl- £i'-p-nienthen-3-one-4-earl>oxylatc (III) 
as a colourless oil b.p. 114-1 15°/4 mm. The latter 
on prolonged hydrolysis with a mixture of con- 
centrates! hydrochloric acid and acetic acid atTonh. 
■ff-piperitouc bp. lU5-I()tj°; |(> nun., which teadih 
formed a seinicarba/one, m.p 224-225°C and agreed 
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in the literature.* 
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1 he author is indebted to Prof. T. C. Ilardhan 
for facilities in carrying out this investigation. 

Pints Kami CmrimiRi 

Klnur.i Pnifi^sot's Laboratory, 

l’niwr>itv College of Science and Technology, 

Calcutta, 5-M948. 

* Simoiwu, fC.S.. 119, 1645, 1921 ; Penfold, /. Proc. 

•V.s.Tr., 55. 139, 1921 ; Rond and co-workers, 11° 

779. 1921 ; utid <nbse<iucnt papers, f.CS.. 23S, :934. 
•Walker. J.C.S., 15 «5, 1935. 

1 Kot/ and co-workers, Ann,, 357, 256, 1007, 

* Read md Smith, I.C S . 2270, !923. 
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UTILIZATION OF FRESHLY HARVESTED POTATO 
TUBER IN THE CULTIVATION (AS SEED) 

Potato tubers do not usually sprout it planted 
immediately after harvest. They pass through a dor- 
meat period varying between two to three months, 
alter which they can sprout if planted under suitable 
environmental conditions. Potato requires certain 
temperature range, as most other vegetables, for its 
cultivation. In plains of India it is grown in winter, 
uhile in the northern hills where cooler temperature 
prevails in summer it is grown in summer too. In 
some such places two to three crops are raised in a 
war. Generally, November is the sowing time ot 
potato in plains. Freshly harvested potatoes from hills 
are available in the market of plains for table pur- 
poses, from the end of October. Hut due to the a foie- 
said dormant stage they cannot be utilized in cultiva- 
tion. For utilization as t-ecds, potato has to be stored 
for many months which entails huge wastage and 
expenditure. Consequently during the sowing time 
meat scarcity prevails almost every year and the 
piiec sores so high that it becomes almost prohibi- 
tive to ordinary cultivators. The difficulty of the 
ceil potato can be obviated if the freshly harvested 
potatoes can be Used in cultivation bv breaking the 
dormancy by suitable treatment. In that case freshly 
harvested potato tubers from hills rat) immediately 
I >«• •utilized as seed in the cultivation in plains. 

in America Denny 1 and others have worked on 
leaking the dormancy of potato tubers. It has been 
•how 11 that the dormancy can be shortened by 
ddlerent chemical, mechanical and gas treatments. 
s miilar investigations were undertaken in this insti- 
tute and continued for the last three years. The 
ii’Milts show that the* dormant condition of the freshly 
harvested potatoes can be easily broken by different 
treatments. Cut potatoes respond more readily to 
ueh treatments than whole potatoes. Some of the 
results obtained ifi both Darjeeling red round and 
Nainital varieties are given in table I. 

From careful examination of the table it will be 
"Utul that there is some variation between the two 
varieties in their responses to certain treatments. 
Darjeeling red round seems to have responded to 
* thylenc* chlorhydrin solution more quickly and iti 
'■‘iger percentage than Nainital. In thiocyanate solu- 
’: »is Darjeeling variety sprouted earlier than Nainital. 

total CO., also Darjeeling* variety responded more 
I'nckly and in greater percentage than Nainital. In 
'■' •dnital CO., is more .effective in presence of 20 per 
ut Oxygen, which corroborates the observation of 
\ i'oronton.* Tliat the effect of total CO* in breaking 
•nnancy is not due to anaerobiosis as suggested by 
T'uetal 3 is shown from the effect of total N* in both 
•arjeeling and Nainital varieties. 

It has also been observed that in the early stage 
• fuber formation the period of dormancy is much 


TABLE » 

SlUtU'JM; PoKMASCV HkfiAKIM; CAPACITY or ) am tors TlUAT- 
MKS’TS U.N rKkSMtV MAK VhSTKIJ I’OlATO Tl'BKKS 


Viinuv 


Treatment 


l Vu outage «»f sproimtifc 
Week. si 


l Mi joe ling 
rctl nmnd 


1% ethylene chlor* 
liydrm m>1. 
ethylcm* clilorhv 
tlrin vapour 0 5 
cc. per lit. 

NH< SCN 2 % 
NuSCN 2% 

KSCN 2 % 

Oh 

CO, 80 : 0 4 20 
CO, 60 : 0,20 . 

N g 20 

Ot), 40 ; O, 20 * 

N g 40 
IN, 


N.niut.il 


less than that of the mature |K>tato. In one of the 
present experiments very small immature tubers taken 
»>ut of u stock of which the normal dormant period of 
the mature tuber was 2 , j to 3 months, sprouted within 
4 weeks when planted in halves, la this condition 
.i!m> a treatment with sodium thiocyanate shortened 


[ r ■/ 

■■i \ ■ 


J r ic;. 1. Photo showing dormancy tweaking action of sodium 
thiocyanate on early immature potato tubers halved. Right, 
treated with two per cent sodium thiocyanate solution; 
left, cohtrol. 
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the fcproutiritf period by about 2 weeks. A photo 
taken after ten days of treatment is given in fig. I, 
showing how the treated specimens have sprouted by 
that time. 

In order to verify our observation further investi- 
gations were undertaken on the period of dormancy 
in relation to the age of the tubers. Tubers 
(Darjeeling red round* of different ages from early to 
full maturity, '\ere < oiler ted from the same field at 
different intervals of time and the periods of their 
dormancy were determined. Uadi lot a as separately 
planted, cut in half and in intact conditions. Curves 
showing the time and percentage of sprouting of the 
whole and halved tubers at three different ages are 
given in fig. 2. The curves clearly indicate that the 



Pic. 2. Curves showing n*lat ion between nge and dormant 
period of potato tuMr in whole and lull rut conditions. 
Age oi the tuber was deter mined from the age of the plant. 
Hollow circles, triangle* and squares represent half cut 
tubers of ages 49, c»4 and 99 davs lespectivcly , Mack circles, 
triangles and square represent whole tubers of correspond- 
ing ages. 


period of dormancy gradually increases with the 
ageing of the tuber. This is, however, contrary to 
the suggestion of Thuronton. According to him 
mature potatoes are less dormant than the immature 
ones ; the tuber proceeds towards maturity the 
I>eriderm layer thickens which prevents the admission 
of oxygen and therein brings about early sprouting. 
Applcman* and Smith 4 hold different view. ^According 
to them dormancy is prolonged by the prevention of 
the passage of oxygen into the tuber ; facilitation of 
the passage o£ oxygen into, the tuber helps in breaking 
the dormancy. Our observation on the dormancy of 
immature potato supports the view of Applcman' ; 
it is less dormant because of the possibility of the 
entrance of more oxygen into it. Hut results of all 
other experiments cannot be completely explained by 
either of Ihe theories stated above. Various theories in 
relation to dormancy of potato will be thoroughly dis- 
cussed in a detailed publication. 

Last of, all the authors suggest that though tiu 
newly formed immature tubers can easily sprout 
under congenial condition in the licld they are pre- 
vented to do so when attached to the plant ; perhaps 
some inhibiting hormone from the plant inhibits bud 
development to the attached tubers. When they an 
somehow detached from the plant they sprout in t In* 
field. Instances of such sprouted tubers are not \yn 
uncommon during harvest lime. 

o 

B. K. Drrr, 

A. Gun a Timer Rim 


Bom- Institute, 

Caleutta, 8- 1-1948 

' Koim, 1- I-., .Uitnhal / /.'<•/. /.», 1926; IS, 1928 

* Thorouton, Norwood l\, Conti ib. Bo;cc, Thoms, Jmt.. s 

1933 10 , 1938 

* Qiutel, Robert., Librnirie tieiierale do lcnseigneine.nl. 

Paris 1938. 

4 Smith, * >ta.,— Iliicardta, 4 t 1939 

’ Nppteman, C. <>, Maryland A%iic. Kvp. S U*. Bull., />» 
1914; JtU, 1918 
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Anlhrbpology and Archaeology 

The Variation in Stature and Cephalic Index Among 
the Bengalee College Students 


A. N. C 

r PllR paper is based on data collected by the 
* Medical Board attached to the Students* Welfare 
C< iinniitlce, Calcutta l hiivei sity between 1022*28. 
Measurements of the shape of the head and stature 
were taken on college students from different 
• hstricts of Bengal according to the standards laid 
down by the ‘Monaco Agreement*. 15% of the 
measurements taken' were checked by the author. 
The age of the sfudents measured varied between 
Id ;i*ul 25, the average of the series being 20 9. 

These data from different districts of Bengal 
n.tve been classified into six zones-- Kadha, Varuidra, 
\ ,im:n, Chattala Samatata, and Calcutta and into 
tj\e groups of people Brahmins, Vaidvas, Kayaslhas, 
nher Hindus and Moslems. 

A large number of tables have been presented 
to show zonal variations, percentage incidence of 


A ITER J I 

types, group differences in different zones and zonal 
variations in the same group followed by dis- 
cussions. 

From an analysis of the data it has been found 
that the different groups show a great degree of 
resemblance in the different zones excepting in the 
border zone of Chattala where variations manifest 
themselves in perceptible degree. In explaining the 
factors for this remarkable resemblance the author 
concludes that in Bengal either the institution of 
caste is a later development imposed upon a people 
who were on the way to achieve homogeneity, or it 
may be that environmental conditions have in the 
past moulded and are still moulding the stature and 
the head shape of the people of Bengal to produce a 
common biological type. 


Botany 


Some Aspects of Pure and Applied Wood Anatomy 

• K. A. CHOWDHURY 

pOR KST of India contain considerable timber- resources of a country. In this address, a general 
wealth, of which onlj r a part is at present utilized survey of our present knowledge in pure wood 
bylhc nation. In order to make the best use of this anatomy has been made. It is pointed out thift there 
v.ealth it is necessary to have a clear idea of the is still a vast field of research in pure wood anatomy 
*rious properties of the timbers that are available that fern a ins unexplored. Here, co-operation of the 
• n the country*. This leads us on to the study of botanists working in universities is sought for expedi- 
:| uatomical structure of wood, which is ultimately ting the research work. 

•sponsible for its physical properties and working 

qualities. . * On the applied side, the relation between the 

The fundamental knowledge in wood anatomy rate of tree-growth and the quality of timber is dis* 
a pre-requisite for efficient utilization of the timl>er cussed in some detail. Based on rese&rch in India it 
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is generally concluded that too fast and slow grown 
timbers are likely to be weak and that the medium 
rate of growth usually produces the strongest timber. 
Some defects in timber, Midi as “Compression wood*’ 
and “tension vvood M , art discussed. 'Hie relation 
Ik: tween anatomical structure and seasoning pro- 
perties of iv<4k1 is diown and further research on this 
problem is indicated. Moreover, knowledge of the 
anatomy of gum and resin pro<lucing trees can be of 
considerable help m obtaining the maximum yield 
without causing auv permanent damage to these 
trees. Attention is also drawn to two important 
as per ts of identification of timbers, namely the 
iimmcutl and the cultural aspects. 


Finally, it is pointed out that the knowledge at 
present available in pure wood anatomy is not being 
fully utilized for practical purposes. An appeal p 
made to those who are responsible for our national 
development to put the wood-using industries on a 
sound foundation. To achieve that end, firstly it n 
essential to know what timbers are suitable for 
different industries and then to use only those ver> 
timbers and no others. Secondly, it is necessary to 
classify each timber into different grades based on it*, 
anatomical structure. After all, no wood-using 
industry can possibly produce standard finished 
articles until and unless it used standard raw 
materials. 


Chemistry 

Rice 

B. SANJ1VA RAO 


PPHIv address deals with the principles under lying 
methods of curing rice, to conserve vitamins and 
to secure impioveuieiit in the storage and cooking 
quality of the cereal. Freddy harvested paddy can- 
not be satisfactorily lm^kcd. It has to be kept tot 
several weeks before it can be husked without serious 
loss due to breakage of grain. Rice from fresh 
paddy does not cook well and also causes on eating, 
digestive troubles The nature of the changes that 
take place in the rice when fresh padd> is stored, 
are discussed. A valuable method for the curing of 
ucc the parboiling process has been in use in 

India from a very long tiuu. It consists ui soaking 

paddy iti water for 24 to 72 hours and then boiling 
the paddy in water or heating it by steam to 
gelatinize the starch. During the soaking the 

vitamins and certain nutrients present in the brfin 
layers move into the endosperm and get firmly fixed 
when the starch is gelatinized. Parboiling renders 
easy, the lutsking of paddy. The grain gets 

harden .xl. Milling looses ate thus reduced. Since 

the vitamins present in the bym layers and the germ, 
have been moved into the interior of the grain 

parboiled rice is far less attractive to weevils than 
undervnilled or hand -pounded rice wherein the 
weevils have easy access to the vitamins, present at 
the surface. Rule-of-thumb methods are still being 


used in the parboiling pioccss, parboiled rice there- 
fore has otteu got an objectionable odom and up* 
inviting taste. Suggestions for the improvement oi 
the process and fot its standardization arc disoissul 
The improvements consist in Using water at 70°C fi»i 
the soaking and reducing the period of soaking to i 
few hours. It is suggested that sun-drying of padd\ 
should be given up ami suitable driers used instead 
Moisture in the cured nee should not be allowed t«* 
exceed 12 per cent. Recent modilications of the 
parboiling process, tisetl in America for the largi 
scale curing of rice are described and their suitability 
for adoption in India discussed. These methods ate 
(I) the rice conversion process and (2) the Maid 
process. Details are given of a process developed n: 
bangalore for the curing of r ; ce. The product 
obtained by this process calctifed rice — has tlu 
appearance and the cooking quality of raw |M>lishc<] 
rice while having all the desirable features of pat 
boiled rice. Vitamins are leached out of caletirec 
rice to a much smaller extent than from parbdllcfi 
rice Calcurcd rice offers greater resistance to insect 
attack than does parboiled rice. The process is ven 
simple and consists in soaking the paddy for two 
hours, in a dilute solution of calcium chlorick 
and then gelatinizing the starch to the appropriate 
extent. 



Engineering and Metallurgy 

Some Developments in Ferrous Metallurgy 

N. SEN* 


j^OCUSSIXG due attention on the a>M>tancc ron- 
1 dered to the progress in metallurgy by the 
advances in scientific knowledge and technique, the 
tddress has been designed to provide stimulus to the 
metallurgists and interest to the engineers. The 
increased and increasing demand for metals, which 
♦ mm the chief material basis for the industrial civili- 
zation and the extremely significant place of ferrous 
materials therein have been stressed in the introduc- 
tion. 'file developments dealt with relate broadly to 
increasing the efficiency of production and improving 
the finality of the products. 

Direct reduction processes, electric smelting, 
blast,, furnace operations, besseiner processes, ojkmi 
hrarth practice and rolling mill technique have all 
Ivui coveied. Improvements in ore preparation and 
t!a , introduction of acid bmdoning, production of 
" Killed ” bosenier steel and the development of the 
li V. X. process, possibilities of the ‘hill-basic” oficii 
hearth furnaces and the use of oxygen in blast furnace 
and open hearth have been outlined. Advancements 
m the casting ami forging techniques ami the exten- 
ion of the rolling mills to the manufacture of wcld- 
h*'s tubes ami the modern hot strip mill have also 
Ven dealt with. 

Under control work connected with the manufac- 
ture of quality steels reference was made to the 
improvements in gAs and chemical analysis, micros- 
copic and X-ray examination and the application 
of -magnetic and supersonic methods. Advanced 
metallurgical studies connected with solidification of 


liquid steel, Jieal treatment, isothermal transforma- 
tion, hurdenubility, making permanent magnet steels 
by the jrowder metallurgy technique, and the develop- 
ment of high permeability materials have been dealt 
with in some detail. The manufacture of various 
types corrosion and heat resisting steels and the 
importance of 4 ‘creep 1 1 were next taken up and the 
existing information summarized. The concluding 
section dealt with X-ray and electron diffraction 
methods and the technique of X-ray crystallography 
and the increasing application of theoretical physics 
to metallurgical problems. The address was wound 
up with the following observations: 

“Metallurgy existed as an art thousands of years 
before it was furnished with a scientific basis, and in 
some branches skill and empirical knowledge still 
outweigh scientific understanding. It is at an excit- 
ing stage of development in which broad based 
generalization like those existing iu the older sciences 
had not emciged. The field is ripe for great advances 
in the formulation of general principles, for a wealth 
of tmcorrelated experimental material exists. We 
can look forward to a period in which the nature, 
structure and behaviour of metals are so well under- 
stood that alloys can be designed with certainty for 
new applications with little development work. 
Simultaneously, possibilities are attractive for getting 
better service from the present alloys as their nature 
and treatment are understood and for stopping the 
wastage of our limited natural resources by proper 
utilization of the alloying elements.” 



Medical and Veterinary Sciences 

Blood-Fluke Problem in India 


G. D. BHALERAO 


|^R BHALKRXO, who is a recognized authority 
on parasitology, gave a very comprehensive and 
concise account of all the work done up-to-date on 
the fdood-flukes of men and domestic animals in 
India. lie remarked that the Mood-flukes rank fore- 
most in undermining the health of almost all domes- 
tic animals in India and cause much inconvenience 
and harm to our live-stock and inflict considerable 
monetary loss upon stock -owners. He stressed the 
imjwrrtanee of control and, if possible, extermination 
of this class of parasites particularly at this juncture 
when there is an acute shortage of food all over the 
world and "Crow More Food” is the stock phrase of 
the authorities concerned. lie reviewed critically 
the problem of the urinary blond -fluke disease of 
man becoming endemic in India and finally ex- 
pressed the opinion that such a hypothesis is not 
warranted in view of the clinical, epidemiological 
and experimental data obtained so far. He referred 
to his mvn investigations on the skin lesions produced 
in men in the Mysore Stale by the larva* of blood- 
flukes of non-human origin He devoted much atten- 


tion to blood flukes of domestic animals including 
camels and elephants, which cause severe anaemia, 
diarrhoea, paralytic symptoms, swelling underneath 
the jaw and around the neck, emaciation, insistent 
debility and liver affection leading finally to tin 
death of affected animals. Adequate attention tin 
also been paid to the blood-flukes which cause tlu 
snoring disease of cattle and produce dysentery in 
dogs and pigs. In the known cases references han 
been made to the life-cycles of blood -flukes, indkat- 
ing tin* snail vectors which harbour the larval stage- 
of the parasites. Serological as well as oltui 
methods of diagnosis of blood-flukes and their treat- 
ment have also been dealt with. Finally Dr HhaK r * 
advocated control of blood-flukes by destruetipn 
snail vectors by chemical, biological and tnechnuic.it 
means and by the treatment and proper disposal <>, 
the exciota of affected animals. Sueli measures, v. >!• 
not only eliminate blood-fluke disease but will also 
extei initiate other fluke diseases of men and aiumn! 
in this country. 


VACANCIES FOR SCIENTIFIC WORKERS 


1. SOIL SI'RVKY OFFICER, INDIAN AGRICULTURAL RESEARCH INSTITUTE, NEW DEUU 
l*ost temporary. Women eligible. Age, preferably below 45 years. Pay Rs. 600-- 1,150. Qualili a- 
lions: (it M.Sc. in Chemistiy with specialization in Physical Chemistry or Doctorate in Soil Scictk* 
(ii) Training in research methods on soil problems and soil classification, (Hi) Experience of c*< 1 
Survey and knowledge of Indian Soils. 

2. SYSTEMATIC ENTOMOLOGIST. E OREST RESEARCH INSTITUTE, DEHRA DUN. Post p i 
manent, Women eligible. Age, preferably below* 35 years. Pay Rs. 600—1,150. Qualifications 
Degree in Natural Science with Zoology as a major subject, with degree or diploma in Forestry <>; 
Post-Graduate Research Work in Entomology in Europe or America. Closing date 21-2-1948. 

3. DIRECTOR, BOTANICAL SURVEY OF INDIA, MINISTRY OF AGRICULTURE. Post temj**> 
rary for 5 years but likely to be made permanent. Women eligible. Age, between 35 and 45 yea 1 ** 
Pay Rs. 1 ,30ft -1,600. Qualifications: (i) A doctorate or good M.Sc. degree in Botany with sp^ci.m 
Nation in Systematic Botany, (iff A distinguished record of botanical research for a long peri *’ 
(Hi) Experience in Herbarium methods, etc. Closing date 14-2-1948. 

4. AGRONOMIST, CENTRAL RICE RESEARCH INSTITUTE, CUTTACK. Post permam it 
Women eligible. Pay Rs. 600 1 .150. Age. below 45 years. Qualifications: (») Degree in Agrioil 
ttire, and diploma in Agronomy, (ii) Training in Statistical methods. Closing date 28-2-1948. 

Apply — Secretary, Federal Public Service Commission, Simla. 
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CHODAVARAM (Vizag.), SOUTH INDIA 
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Manufacturers of 80 varieties of 
Eye Ointments under the direction 
of Eye Specialists. 

Stockists throughout 
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80 Formulae Therapeutic Index 
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SIGCDL 

GLASS 


"Sigcol Glut" is 
the most impor- 
tant factor to 
build the modern 
laboratories. 


^ SCIENTIFIC INOIRN GLRSS CO.U? 

6. CHURCH LAME • CALCUTTA 


The Best Act 

MAKES THE BEST TO-DAY 

And the beat to-day ensures the beat to-morrow. 
The best act in these days is to be protected 
by a Life Insurance Policy which ensures to- 
morrow’s peace and happiness for those who 
are your dearest ones. A Hinduathan Policy 
gives you additional security, because it is a 
Company of assured dependability and proved 
solvency. 

A COMPANY THAT SPEAKS IN TERMS OF CHORES 

HINDUSTHAN 

Co-operative Insurance Society 

Limifed 

Head Office : 

HINDUSTHAN BUILDINGS 
4, ChiHaranjan Avenue 1 CALCUTTA 
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Chemical & Pharmaceutical Works 
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Schools & Colleges 
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Soap, Rubber & Oil- Mills 
Hospitals & Doctors etc. 

Latest price Itst from 
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S1-S8, NEW HANUMAN LANE, BOMBAY 2. 
Grams : ‘UNILAB* 
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MANUFACTURERS 


r H A % C U S T A * * ° 9 

B. P * & FINE CHEMICALS AND 

ANALYTICAL REAGENTS 
FOR LABORATORY USE. 

THE CALCUTTA CHEMICAL CO., LTD. 
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EXPERIENCE COUNTS ! 
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MYSORE 

^ A I p\ A I ^ A A perfect toilet soap which cleanses and 
rWm <J) V«^ r \ I keeps the skin supple and smooth. 


MYSORE 

SILKS : : 

MYSORE 

SANDAL 
WOOD OIL 


Fashion’s most favoured fabrics — 100% 
pure Silk. 


World’s finest perfumes used for fine 
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GLASS APPARATUS LIGHT AND MATTER 


Laboratory, Hospital, College 
and Scientific Research 


Insist on 


Products 


All kinds of Graduated Apparatus, Chemical 
Thermometer, Hydrometer, Urinometer, Lacto- 
meter, Stopcock, Separating Funnel, Soxhlets, 
Spiral Condenser, Weighing Bottle, Filter pump. 
Milk and Blood testing apparatus, etc. etc. 

Price Li»t and Calendar on request. 
JHCanufacturcd by 

Scientific Instrument Mfg.Co. 

5. 5ASTITALA ROAD. CALCUTTA. II 


B. M. SEN, M.A. (Camb.), M.Sc., F.N.I. 

A new classical theory of Light and 
Matter deduced from the Maxwell equa- 
tions and the Special Relativity Theory. 

If this be accepted, it will cause a 
revolution in modern scientific thought, 
if not. physicists will have to give up 
either the Maxwell equations or the 
Special Relativity Theory or both. Even 
physicists may not accept the premises 
and deny the conclusion. 

Price Rs. 2/8/- 
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LABORATORY EQUIPMENTS 

BARKOMETER for tanning Solution 80% Eng. 10/8. 

BR1NOMETER Eng. 9/8/-. 

BASINS PORCELAIN Eng. 75 c.c. 3/15; 140 c.c. 7/6; 250 c.c. 9/15; 

450 c.c. 12/12; 1000 c.c. 23/ft; 2000 c.c. 30/8; 5000 c.c. 44/-. 

HYDROMETER BEAUME U.S.A. H. L. 0-50 or 0 70 9/8; 0-20 or 0-30 11/12. 

.. „ Light Liquid 70-0 & 0-700 to 1-000 7/8. 

„ Specific Gravity 700-800, 800-900, 900-1000, 1000-1100, 

1000-1200 etc. Eng. 12/12 

t 

CHEMICAL THERMOMETER English each C 1 10 or 150. 5/15; 200. 7/8; 

360, 9/4; 500, 40/-; C 220, 5/15; 400, 7/15; 600, 10/4; I000E, 

40/-. 

CENTERED GLASS CRUCIBLE 20 c.c. G3 14/4; 30 c.c. G3 18/8. 

CENTERED GLASS FUNNEL 2" C,3 or G4 32/-. 

DISTILLATION APPARATUS Copper Cap of Retort 1 2 4 10 gallon 

India 82/- 104/- 190/- 350 per set 

GLASS BEADS Eng. 23/8 per lb ; Glass Wool 14/8 lb. . 

REFRIGERATOR THERMOMETER Eng. 8/8. 

•OVEN THERMOMETER Eng. 16/14; Baker’s Dough Thermometer 17/8. 

SALINOMETER (for Salt) Glass 9/8; Metallic 59/-. 

LABORATORY GLASSWARE, Porcelainware, Chemicals etc. on request. 

LISTS on REQUEST Our Ref. No. 1064-4 

<5wunst “Laboratory” ZIL L & CO PRINCESS STREET V 

Phonal 25041 (Established 1929) BOMBAY 2. 
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COMPLETE PHARMACEUTICAL EQUIPMENT 
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SOLE AGENTS FOR WESTERN INDIA 
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VENOM THERAPY 

BEE VENOM .. Arthritis, Ascites, Pleurisy. 

BLISTERING FLY .. Burns and Scalds. Uremia. 
COBRA VENOM .. Collapse, Coma, Dyspnea. 
CUBAN SPIDER V. .. Chorea. 

ORANGE SPIDER V. Caries. Galloping Phthisis. 
RATTLESNAKE V. .. Malignant Hematic Jaundice. 

RED ANT V Arthritis, Polypus. 

TOAD VENOM .. Pains of Cancer. 

VIPER V. B. .. .. Rickets, Epilepsy, Climaxis. 

Descriptive Booklet free to the Medical Profession. 

LEX. IN LABORATORY 

M I HI JAM, E.I.R. (S.P.) 
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UNIVERSITY OF THE PANJAB 

Applications are invited for the following posts : — 

1. PROFESSOR OF PHYSICAL CHEMISTRY in the grade of Rs. 800— 

50 — 1,250 plus dearness allowance. Applicants must possess high 
academic qualifications and teaching and research experience. 

2. LECTURER IN PHYSICAL CHEMISTRY in the grade of Rs. 300- 

25—650 plus dearness allowance. The applicants should be highly 
qualified and have sufficient experience in teaching as well as research 
work to their credit. 

5. DEMONSTRATOR IN PHYSICAL CHEMISTRY in the grade of 
Rs. 200 — 10—300 plus dearness allowance. 

4. DEMONSTRATOR IN ORGANIC CHEMISTRY in the grade of R* 200 

— 10—300 plus dearness allowance. 

5. DEMONSTRATOR IN INORGANIC CHEMISTRY in the grade of 

Rs. 200 — 10-^00 plus dearness allowance. 

I"he Demonstrators should at least be M.Sc. s and have sufficient research 
experience. They will be expected to help in the research work of students. 

Selected candidates will be entitled to the benefit of Provident Fund. 
Canvassing directly or indirectly will disqualify. 

Six copies of applications together with testimonials, statement of qualifica- 
tions and published work in the case of post No. I and one copyin the case 
of post Nos. 2 to 5, should reach Captain M. Bashir. B.Sc. Hons. (Edin.), 
Registrar, University of the Panjab, Lahore, by the 14th February, 1948. 
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FILTER PAPERS 


Available at cheaper rates than manufacturers 

1. Whatman No. 42. 12.5 cm. ... ... ... 4/8/- pkt 

2. „ No. 4, 9 cm. ••• ... ... 1/. 

3. J. Green Analytical Filter Paper diam 12.5 cm ... 3/2/- 

4. Agar Agar Filter Paper English 50 cm. 10/- 

5. Filter Paper Hostlip or Green's English diam. 50 cm. ... 6/4/- 

12.5 cm. ••• 2/4/- 

QUANTITY DISCOUNT UPTO FIFTY PER CENT. 

ASK FOR FULL DETAILS FROM 
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and industrial population of India is 
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Ethyl Chloride (C 2 H S CI) Is 
a chemically pure local 
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superficial anaesthesia is 
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jyjAHAiMA GANDHI, the Father of the Indian Nation and one of the mow 
f,gl ! rcs l in the his,or >' of human civilization, who symbolized in 
p!S^ f ‘ !; 1 i arc h, « hesr and noblest in human nature, laid down his life on 
• rnn^- f. at 5 ' 30 New Delhi, the capital of India, under 

rliihnliV-Y ^ ,Kl 8 1( j circumstances. Io India, dripping with blood and stained with 
d abolicaJ crimes, this event has become a dreadful calamity of incalculable magni- 

rlli ? a Ua r s< ' arrc ' d ’ t JOWcr niad and hungry world it has been a grievous loss 
uuh little hope of ever being retrieved in generations to come. For, such men are 

orn only at intervals of centuries. History records the career of three other kindred 
and illustrious spirits, who. too, courted death like him for the good of others. They 
are; Socrates, the wise Greek philosopher, Jesus Christ, who is adored as the saviour 
f mankind, and Abraham Lincoln, President of the United States of America, whose 
concern for the negro slaves made him an enemy of a section of the white people. And 
if one is permitted to go further back in lime, one may recall the name of that pre- 
eminent ■figure, Srikrtshna of tfle age of Mahabharala, who, being unable to bring back 
to sanity the members of his own dynasty (Jadavas), engaged in a ruinous and drunken 
not, tell a victim to the auow of a wandering hunter. Like his compeers of undying 
fapie, Mahaunaji led an eventful life without rest, which gave him greatness in the 
world, while dcatty has now bestowed on him immortality in history. 

Mohandas Karamchand Gandhi was born on October 2, 1869, at Porbandar in 
Kathiawar of a very respectable middle-class pious Hindu family of Vaishnavitc sect. 

rom his early life he had a frail physical frame, but a powerful mind and a kindly 
heart. What was* there in this little man that he was named and looked upon as 
Mahatma, or the noble soul, by his country men, and that the world today mourns 
his loss and pays its respectful homage to him as the greatest man of the age? In the 
beginning of his career his only title to public recognition, if it be called a title at 
all, was his membership of the English bar and a none too lucrative legal practice in 
the Union of South Africa. But the seed of greatness in .him did not take long to 
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sprout and grew rapidly into a mighty tree, under the cool and refreshing shadow 
of which the stricken humanity found solace, shelter and peace. The very first not- 
able event of his life sent a moral thrill through the thinking mind, when he faced 
with complete non-violence the mad violence of an angry white mob in South Africa. 
He was pelted and assaulted by the crowd almost to death; for he championed the 
cause of the Indian residents, who were subjected to untold indignities and denied 
the elementary rights of man by the ruling white race for the only fault of their 
having a coloured skin. When on the initiative of Mr Chamberlain, the then Secre- 
tary of State for Colonies, the Natal Government moved to prosecute the assailants, 
Gandhiji, true to his cult of non-violence and love, refused to identify them or sanc- 
tion their prosecution. It was there that he first developed his idea of non-violent 
non-cooperation and led a movement in 1906 for the repeal of the fingure-print 
regulation, dubbed as the “Black Act”. The name Saiyagraha, which means attach 
ment to truth, was chosen for this movement. All non violent movements and actions, 
since then initiated by Gandhiji or his followeis against any individual, social or 
political grievances or wrongs, came to be known by this name. The struggle 
against the “Black Act” lasted for several years in course of which the Indians 
had to suffer much, and which led to the at rest of many of them including Gandhiji 
himself. Bur. ultimately the South African Government had to give wa'v, and the 
Indians won their point. Gandhiji, with his followers, had, however, to offer Satya- 
gratia again on two subsequent occasions as a protest against the iniquitous and 
invidious legislations, like the Act prohibiting the entry of Asiatics into Transvaal 
and the Act taxing the indentured labourers. On each of these occasions Gandhiji 
and his followers, numbering hundreds and thousands, were arrested and sentenced 
to various terms of imprisonment. In the prison, on one occasion, one of his followers 
•~a sturdy P.uhan. thinking that Gandhiji had misled them into great hardships 
and suflerings for some purpose of his own, made a severe assault on 
him that left him almost dead. Gandhiji, however, survived miraculously and 
refused to give evidence against the assailant when summoned by the court. That 
Pathau, thereafter, became a very great and devoted admirer of Gandhiji and used 
to follow him everywhere as his personal guard. Non violence thus triumphed over 
violence. Finally, the Satsagraha campaign in South Africa cahie to a victorious 
termination as a result of the Gandhi-Smuts Agreerrfcnt in 1914, when the Indian 
Relief Act was passed, repealing all the obnoxious Acts and meeting the demands of 
Indian settlers in full. 

Gandhiji returned to India in 1915 and stayed in Ahmedabad svhcrc ,he 
established a Satyagraha Asrnm at Sabarmati. In this Asram a rigid observance of 
moral, mental and physical discipline was prescribed for the inmates, svho had 
to live a very simple life discarding all luxuries in respect of dress, food and housing. 
They, including Gandhiji, dwelt in mud-built huts, wore handspun clothes, cooked 
their own food and did all other manual work. The diet was strictly vegetarian, 
excluding even eggs. There was absolutely no distinction of caste, creed, colour or 
religion in the Asram. Attendance at congregational prayer conducted by Gandhiji 
at a fixed time every day was compulsory. Towards the later period of bis life 
Gandhiji used to hold these prayer meetings punctually wherever he might have 
been and even while travelling in trains^ He, however, did not rest long at Sabar- 
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mnti and soon went out on an extensive tour throughout India in order to obtain 
first-hand experience of the conditions of suffering masses, particularly of peasants 
and labourers. He used to travel always as a third class passenger, so that he might 
feel and share the hardships of the poor. Having thus acquired a thorough 
knowledge of the appalling poverty, unemployment and ignorance, due to social 
and political exploitation of the Indian masses, Gandhiji applied himself at once 
to the task of liberating his motherland fiotn all bondages and joined the Indian 
National Congress. In a short time he became a leading figure in the Congress 
and gave it a new orientation, which made it an active political organization in 
close contact with the masses, rather than an annual gathering of intelligentsia, well- 
placed in society, discussing their political grievances and disabilities under an 
alien government. Events occurred which soon placed Gandhiji at the helm of the 
Congress with his insistence on Swataj as its goal. Henceforward, the events of 
Gandhiji's life may be viewed as constituting the history of title struggle for Indian 
independence. 

The passage of the Rowlatt Act in 1918 after the first World War, seriously 
curtailing the liberties of the people in violation of the promises made during the 
war, coupled with the inadequacies of Montagu -Chelmsford political reforms, sent 
a wave of discontent and disappointment throughout the country. Gandhiji 
declared a non-violent campaign against the Act, which led to a tension between 
the Government and the people, culminating in the massacre at Jalianwalla Bagh 
and reign of terror in the Punjab. In 1920, Gandhiji launched the first non- 
violent non-cooperation movement jointly with the Muslim League’s Khilafat 
agitation, bringing into fusion the interests of the two great communities of India. 
Duiing this time Gandhiji became the supreme dictator of the country, his 
decisions being the dccistons of the National Congress. In order to identify himself 
completely with the poverty-stricken masses of India and to share their sorrows and 
sufferings, Gandhiji discarded his even simple and hare dresses, and took, to his loin- 
cloth, which earned for him later the famous appellation of ' naked fakir* from the 
England’s great war-leader and fighting statesman, Mr. Winston Churchill. He 
was acclaimed as the undisputed and selfless leader of the country, and the people 
expressed their deep admiration and reverence for him by calling him Mahatma 
— the noble soul. The movement, however, did not remain perfectly non-violent, 
and there were outbreaks of violence at Bombay on the occasion of Prince of Wales's 
visit in 1921 and laterly at Clrauri Chaura in 1922. By way of penance Mahatmaji 
fasted for days on each occasion and finally suspended the movement. He retired 
to’ his Asram at Bardoli, and was sofen arrested by the Government and sentenced 
to six years’ imprisonment. He served the sentence in Ycravda jail, Poona, till 
1924, when he fell ill and was released. There, at the Poona Hospital, he was 
operated upon for appendicitis. At this time communal riots broke out in many 
cities of India, striking at the very root of Mahatmaji’s noble dreams of Hindu* 
Muslim unity and a happy, peaceftN and progressive India. He had barely 
recovered from the effect of his operation, when he undertook a fast for 21 days 
at Dejhi to atone for the sins of his own country men. 

He now placed a three-fold constructive programme before the country in 
order to prepare itself for the final struggle for freedom by non-violent and peaceful 
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means. This consisted of Hindu-Muslim unity, abolition of untouchability, and 
Swadeshi or development of cottage industries, particularly spinning and weaving. 
After some years of constructive work on tins basis. Mahatmaji revived his 
Satyugtaha movement and launched the second non-cooperation campaign in 1930 
with his lamous Daruli march on Match 12 to violate the salt law. He was arrested 
and detained at Ytravda jail. A settlement, however, was arrived at after the 
first Round Table Conference in London, leading to what is known as Gandhi-Irwin 
Fact. This was followed by the release of Mahatmaji, who in 1931 was induced 
to attend the second Round Table Conference in London. After the failure of 
this Conference situation in India went on degenerating. On his return to India 
Mahatmaji was arrested fvith other Congress leaders. With the publication of the 
Communal Award in August 1932, Mahatmaji undertook a fast unto death for its 
revision. The fast began on September 20 in the Ycravda jail but was happily 
terminated after a few days by the signing of the Poona Pact. On May 1. 1933, he 
announced his decision for a three weeks’ fast in connection with ilanjan movement, 
when a week later the Government released him. lie undertook this fast on 
Match 8, 1933. At this time he suspended the mass civil disobedience movement, 
but replaced it by individual disobedience on their own responsibility. .Under his 
direction it was decided that all Congress organizations would cease to exist for 
the time. Mahatmaji himself dissolved his Asram at 8abann.it i and declared his 
intention of marching through the country, urging people to oiler individual civil 
disobedience. Hut he was at once arrested and sentened to simple imprisonment 
for one year. He started another fast inside the prison for being denied the facilities 
of catryitig on anti-untouchabiiity work, but was soon afterwards released on medical 
advice. In 1934, a new Asram was established at Sevagram, W'ardha, and Mahatmaji 
stayed there doing village work. He then retired from the Congress, though con- 
tinued his connection as its adviser. 

When the second World War broke out in 1939, India was made a partisan to 
the war without the previous consent of her people or of their representatives in the 
Indian Assembly. At this, all the Provincial Congtcss Governments under the direc- 
tion of the Congress tendered their resignation, and Satyagraha was revived under 
Muhatmaji’s leadership. In October 1910, Gandhiji started the individual Civil 
Disobedience Campaign with the members of his Asram. Mahatmaji was arrested, 
but the campaign did not cease and went on an increasing scale. India's prisons 
were Idled up to their utmost capacity. With the Japanese attack on Pearl Hat hour 
anci Malaya, the Government released Mahatmaji and all political prisoners. Thfcn 
came the Cnpps’ oiler, which was, however, rejected. Mahatmaji issued his famous 
"Quit India" demand to the Government and undertook to lead the Congress for a 
widc-sptcad, non-violent struggle for the removal of British domination over India. 
Gatulhiji and the members of the Working Committee of the Congress were arrested 
and detained under the Defence of India Act on August 9, 1942. This led to country- 
wide demonstrations and disturbances. On February 10, 1943, Gandhiji began a 21 
days’ fast in his detention in the Aga Khan Palace, which he survived ; but here in 
February, 1914, he lost Kasturba, his wife and his life-long partner in all his struggles. 
Both in South Africa, as well as in India, she took an active part in the Satyagraha 
and non-cooperation movements and suffered imprisonment with him. Gandhiji 
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was released in May, 1944, on grounds of health. In 1946, a Cabinet Mission headed 
by the Secretary of State for India came to frame a constitution for India. Gandhiji 
played a prominent part as adviser to the Congress in all negotiations with the 
Mission, as also with Lord Mountbattcn thereafter. He was, however, all along 
opposed to the division of India. Hereafter the part played by Mahatmaji in fighting 
the upheaval of communal passion, which revealed itself in its ugliest form of loot, 
arson, abduction and killing on a vast scale, followed by panicky exodus of millions 
of population from one part of the countn to the other and vice-versa, will be narrated 
in the history of India in grateful words ol admiration and respect. Painfully atfcctcd 
by the Great Calcutta Killing and the Noakhali disturbances, he undertook a walking 
tour of the Noakhali district in January, 1947, and lik$ a loving father tried by 
reasoning and advice to bring about a change of heart between the wan ing commu- 
nities. Some months later he also visited Bihar with the same end in view, where a 
communal outbreak had just occurred. In the city of Calcutta, where the communal 
tension persisted for over a year with occasional outbursts, the Mahatma resorted to 
a fast in September 1, 1947, and succeeded miraculously to restore sanity among the 
hostile elements. 

Mahatmajis demand was satisfied when the British did quit India on August 15, 
1947 ; but before leaving they divided the country into two parts and transferred 
power to two different governments. The result was an increase of bitterness and 
hatred in the land, already in the grip of a fanatical and barbarous conflict, revelling 
in mad orgies of unspeakable savagery and monstrous brutalities. Mahatma's vision 
of unity, prosperity, peace and happiness in the country seemed to vanish once for 
all. This was too much to bear for his kind and sensitive heart. 

After a communal disturbance at Delhi he undertook his last and the 17th fast 
there on January 13, 1948, to establish peace and amity between the Hindus and the 
Muslims. The fast was broken after live days when a Peace Committee formed for 
the purpose gave him the necessary assurance. On January 20, while engaged in 
prayer, lie escaped unhurt an attempt on his life, when two bombs were thrown at 
him by a mad fanatical youth. But he did not survive long ; for, only teti days after, 
on his way to the prayer ground this great apostle of non-violence sacrificed his life 
to the violence of a young assassin, who fired three shots into his frail physical frame 
from a very close quarter. 

It may be said without any fear of contradiction that the history of India for the 
last thirty years is practically a chronicle of Mahatma Gandhi’s life. He is, therefore, 
niost appropriately called the Father of the Nation ; and, in fact, the people of India 
had long* been used to call him as "Bapuji” — the father. 

Throughout his life all his thoughts, words and deeds were meant for the service 
and good of others. He required very little for himself excepting his homespun loin- 
cloth and a scanty daily fare of goat’s milk and fruits. He tried to realize the truth 
and God, as these to him were synonymous, through service of men. And this 
service, according to him, is best rendered through humility and Ahimsa (non- 
violence), without which there can be no salvation for a man. To quote his own 
words: "Ahimsa is the farthest limit of humility, and one must reduce himself to 
zero”. 
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Mahatmaji was indeed a saint, but he did not take refuge in cloistered aloofness 
of sell cent red religious practices. He wanted to take others as well to a higher plane 
of existent c. both spiritual and moral. His humility and Ahimsa, on the other hand, 
did not mean cowardly submission or passive endurance of wrong. His non-violence, 
as he always expressed it, is the non violence of the brave, — a challenge to the in- 
volentc of the strong, and non-cooperation with the evil. Non violence cannot, thcre- 
h>te, be practised by a person who is afraid to die. To quote his own words, “violence 
floes not mean emancipation ftom fear but discovering the means of combating the 
< a use of tear. He, who has nf)t overcome all fear, cannot practise Ahimsa to perfec- 
tion”. Ahimsa is the positive force of love and righteousness inherent in the human 
soul. It means quest and* putsuit of truth, to which he gave the name Satyagraha, 
and aims at the tonqticst of evil by fortes of goods He had incessantly preached that 
evil cannot cute evil hut serves only to perpetuate it ; violence cannot end violence 
but leads only to counter-violence, producing a vicious cycle and spelling disaster 
and ruin. He firmly believed that there is an unseen moial order in the universe, 
which is not a blind force or law without purpose, and that our supreme good lies 
in harmoniously adjusting our life thereto; and love and non-violence arc the means 
to that. end. This was not merely an idealistic, faith in him, but he lived it in his own 
life ami advocated u not only for others, but also lor all corporate bodies, social, com- 
munal, political and national. This he offered to’ the war-ridden world as a moral 
substitute for war and as a sovereign remedy for all its ills and conflicts. For. it was 
his unshakable conviction that then- is an innate goodness in man, which, when sin- 
* eiely appealed to, is hound to he effective in the end, and that the power of the soul 
or spit it is sute to prevail over the brute force. His ultimate powerful weapon lot 
combating the forces of evil or violence consisted in the mortification of his own 
self by way of fast to atone for the sins of others. This, as icvealcd by the events of 
his life, had often worked marvels and miracles. He thus tried to awaken the 
conscience* of men in a world where it has been stifled almost to silence. 

It is often said that Gandhiji was opposed to all industrial and scientific progress 
in view* of his uncompromising emphasis on village industiies, and particularly on 
home-spun cloths or khadi. This was, however, quite consistent with his moral and 
spiritual outlook on life. For, to him, "Khadi represented human values, and man 
is the measure of all things : he is much more valuable and important than 
machineries and material goods. Economic values can no longer be thought apart 
from human and cultural values of life”. It cannot indeed be denied that the pro- 
gress of civilisation should be measured not merely by the progress of science and 
machineries, but mainly by the progress of nun. 

Gandhiji lived and worked for the common men, for the down trodden, lowly 
and oppressed. In spite of his constant preoccupations with larger ‘problems of social 
and national interest, he would always find time to attend to the private difficulties 
of individual man and woman, who, would approach him personally, or by letters, for 
his advice. He sought the realization of his own self by expanding and merging it 
into those of others. This -was religion to him and from this arose his spiritual 
strength, his non-attachment and non-violence or love. 
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In spite of his perfect non-attachment he often expressed a desire to live up to 
125. There is something very winsome about it. This meant a preparation for 
supreme sacrifice on his part. For, by wishing to prolong his life for the service of 
humanity he preferred service to his own salvation, which lie had been striving after. 
It is said that Buddha also, while entering the gates of heaven after attaining Nirvana; 
was deeply moved by hearing the anguished cries of the people on earth, and then 
turned back to say that he would rather remain on earth till the last man was 
redeemed. 

No truer words can be said of him than those spoken by the world’s greatest 
scientist, Professor Albert Einstein, on Gandhiji's 75th birthday: 

“Generations to come, it may be, will scarcely believe that such a one as 
this ever in flesh and blood walked upon this earth", to which wc may now 
add — and died so gloriously in so poignantly tragic circumstances for peace 
and good will on earth. 

Like Gautama Buddha, who was the Light of Asia, Gandhiji, while alive, was in 
fact the Light of India. After his death this light is no longer confined to India alone, 
but has spread above its geographical barticr, like the sun rising above the horizon, 
to illumine the mind of men all over the globe. May the noble example of his life, 
which he lived for us, and the memoiy of his glorious though tragic death, which he 
courted to wash our sins, inspire us and the world at large to tread the path of truth, 
non violence and love, opened by him for the salvation of mankind in the midst of all 
enveloping darkness and death! May the supreme sacrifice of his life, like that of the 
sage Dad hit. hi of old, be utilized for forging a moral weapon, more powerful than 
the atom bomb, for saving the mankind from the destructive grip of the demoniac 
fortes which reign supreme uxlay all over the land! May the memory of his words 
and deeds, like ferments of goodness, glow with time to permeate the minds of men 
and to elevate them to higher pursuits and nobler endeavours! May his soul, which 
was the soul of India and which is now released from the bondage of flesh, enter into 
the soul of us all and liberate us from the stranglehold of fear, hatred and violence, 
as it has. already freed us from the foreign yoke! 
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PROBLEMS OF INDEPENDENT INDIA ( I ) 


rpiIF tragic < rid of Mahatma Gandhi has made ns 
** all conscious that the future of "Independent 
India’ h full of difficulties and pitfalls, and it will be 
well to take -stock of these in advance from as many 
angles as pov ible Ours, of course, will be a non- 
emotional scientific approach. Everybody will admit 
that Mahatma's life was dedicated to 

ft) the achievement of independence from 
foreign yoke, 

lii) the conservation of the political and eco- 
nomic unity of all provinces, states and 
people composing India, and 

(iii) securing a higher standard of life for all 
the people inhabiting this subcontinent. 

These ideals are not only “-.acred trusts' ’ left to 
us by Mahatma Gandhi which everyone of us should 
cherish ami try to fulfil, but in our own interest they 
are to be regarded as the fundamental axioms and 
should be incorporated in the constitution of the 
Indian Union, and we should not, by our thoughts, 
speeches and actions, try to commit any violence to 
any of these ideals, nor the future Government of the 
country should tolerate any violation of these 
principles. 

Let us now take stock of the actual situation. The 
'Independence of India’ is not threatened just now, 
but if it is ever tluentencd, the^c is not the slightest 
doubt that the people of India will rise as oile man 
under competent leadership, and defeat the aggres- 
sion. 

Unity of India 

Unfortunately, the second ideal viz, t the conserva- 
tion of the political and economic unity of all pro- 
vinces and states composing India is not being given 
the prominence it deserves. It was only the common 
hatred of foreign domination which united the 
different communities and people of India in the great 
struggle for independence. Once the independence 
has been achieved, the old fissiparous tendencies 
which divided India 200 years ago into a number of 
petty states alwavs fighting with each other and in- 
capable of combining against a common aggressive 
encniy 4 are again in action, and if this trend is allowed 
to develop, it is sure that we shall be faced with a 
catastrophe worse than anything in Indian history. 

* 

Rift in Por.mcAi. Unity 

« 

What arc the forces which arc tending to disrupt 
the political unity # of India? These are to be fo\tnd 
in ever •increasing Insistence on provincial patriotism, 


attempts on the part of every province to enlarge 
itself at the expenses of its neighbours, and placing 
the so-called minorities under certain disabilities 
Other factors will be considered later. 

But are these measures on the part of province- 
justified? If India is 'One Nation’, no citizen of 
India can be placed under at least any ‘legal dis- 
ability' in whichever province or State he may reside 
This should be made clear in the Constitution, but 
before doing so, we should analyse the ‘Provincial 1 
question dispassionately, for when feeling exists, it 
is psychologically unsound to ignore it or brush it 
aside lightly. 

Elements of Nationhood 

This raises to the forefront the question : IVluit 
is a Nation ? Is India one Nation ? 

Many great thinkers and jnlitical leaders haw 
debated the first question. In 1912, Stalin wrote a 
pamphlet, “Marxism end the National Question’*, in 
which this question was discussed on the background 
of contemporary politics. This tract won the 
warmest approbation from Lenin and other DoMuwil 
leaders; and it was Stalin’s passport to the Hall of 
Fame, Stalin’s conclusion is : • 

“A nation is n historically evolved, stable coroninmD 
ot people, formed on tlir basis of a common InngiMC' 
lerntorv, economic life, au<J psychological make-up mun 
tested in a common culture." 

Stalin says further : 

"A Nation, like every other historical phenomenon 
subject to the law of change, has its history, its beginimw' 
and its end." 

According to Stalin’s criterion, Great Britain. 
France, U.S.A. and Japan have grown into nation*- 
out of a medley of feudal states, in the wake ojf risitv 
capitalism, hut neither Russia or Austria vc r * 
nations, nor could grow into nations. 

The question of ‘Nation’ cafhe to the forefr' »nt 
in Soviet Russia after the October Revolution of l°-~ 
and Stalin was given the task of solving the probh* 1 
from the Bolshevik point of view with respect to 
innumerable people and communities inhabiting * ' v 
former Czarist Kmpirc. His solution of the pro!* 1 ’ "i 
was regarded as a masterpiece of work, andis just: «1 
by its record now extending over $ 0 years. r ' 
problem here was that Czarist Russia consisted f 
one great nation, ri*., the Great Russians, dominat y 
a number of satellite nations differing from it w 
language, culture, and territorial habitation, viz. , f 
Ukranians, White Russians, the various people f >? 
Caucasia (Georgians, Armenians, ete.l. Moos 
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Turks, Uzbeks, Tajiks, Kazaks, etc. differing widely 
n\ their stages of civilization. In the formation of the 
Soviet State, the former Czarist idea of forcing tlu 
threat Russian culture on the satellite nations was 
entirely given up, and a multi-national stain u;^ 
wormed, from which even the name of Russia was 
dropped (Union of Socialistic Soviet Republics 
USSR). Every nationality composing the State was 
allowed to retain its language, culture ami territorial 
integrity, and the only unifying force was accession 
?o the communistic principles of government and 
•ecoguitioii of the dominance of the communist paity, 
<*nl the principles for which it stands. 

I„cl us take another definition. Sun Vat Sen, 
it her of Chinese Nationalism, also distinguishes 
i tween State and Nation. He says : 

“Tile Xaiiumiliiv ha* d< v doped through natural forces, 
hde lie' State has developed through force of arm*.” 

Defining the natural iotees, he says: 

“When therefore we discover dissimilar peoples ot 
< rks iinulcamatitig and fotming a homogeneous nation, 
tiiii- 1 ascribe tin development to these five forces, ‘blond 
>: mdiip, i oimnon language, common livelihood, common 
nhipon, and toinnmn cu*tou»*\” 

■ 

• Except for mere words, Sun Vat Sen’s and 
^’•din’s definitions are identical (if we include rcli- 
* which is not found in Stalin's) in his 1 psycholog i- 
«‘d mak<~up\ and 'economic life 1 in Sun's "Common 
livelihood”. Sun did not give much weight to 
•China's Moslem and other minorities on account of 
their small number but he sought to fuse the in- 
habitants of the former Chinese Empire into one great 
" ulti-national state, on the basis of the Russian 
model, composed of the Chinese as the principal 
partner and consisting of the satellite countries, Tibet, 
Mongolia and Turkestan. Hut China proper has not 
" far been able to achieve unity, in spite of clear 
directions by Sur^Yat Sen, because her leaders have 
s ot yet been able to agree whether the pattern of 
unuomic life should be communistic or capitalist.* 

Pouticai, Patterns Before India 
% 

I,et ns now turn to India. 

It is clear that India does not conform to any 
' finite pattern of ‘Nation’ or ‘State*. During almost 
« whole of her history, oven when she appeared 
’••fit*! under great emperors like Asoka, Vikramaditya 
handragufTta II of Gupta dynasty) or Akbar, she 


* It will be* difficult to admit that China proper has 
f language. China ha* one set of highly developed 
mbolisms, common to ail China, which expresses ideas 
’? as languages do, but according to competent scholars, 
: - v has as many dialects, mutually unintelligible, as the 
: T 5 »ber of days in the year. But China has evolved* with- 
; r; recent years the Mandarin as a common phonetic 
•m^uage using alphabets. 

2 


was at best a collection of clans, tribes and communi- 
ties held together by sheer force of central military 
organizations. Whenever the central forces slack- 
ened, she fell apart into units, which developed local 
languages, customs and cultures, tending to develop 
into separate states and nations. 

India consists of communities (we may avoid 
calling them nations) speaking 12 major languages, 
each having separate literature and large number of 
dialects, but the provinces have not been formed 
according to linguistic basis. The Hritish have left us 
a centralized administrative machinery controlling 
defence, communications and foreign jiolicy, and 
partly economic policy. English, a foreign language, 
is the medium of expression in the centre as well as 
in the provinces. The people are clamouring for re- 
organization into linguistic provinces, using its own 
vernacular, and the Centre vaguely talking of replac- 
ing English by Hindusthani. 

India has therefore the choice of * 

(1) becoming a great TJni-National State like the 
U.vS.A. or France, or Great Hritnin, 

(2) becoming a Multi-National Slate like the 

u.s.s.u. 

(3) falling asunder into a number of different 
sovereign states like the states of Latin 
America, 

(4) becoming something quite different from any 
of the above patterns. 

Everybody will admit that of the first three dear 
cut patterns, (3) is the worst, but if the present cen- 
trifugal tendencies are not intelligently handled, and 
provincial feeling allowed to gain the upper hand, 
we may gradually drift to the position of Latin 
American States which will be worse than throwing 
off the Hritish yoke.* 

\ 

4 4 ‘Latin America” denotes the lar«e number of 
American States beginning: from Mexico in the north to 
Argentina in the south (altogether 15 in number). They all 
*pcak Spanish with the exception of Brazil which speaks 
Portuguese which is very similar to Spanish. All Spanish 
American countries started as colonies of Spain after 
Columbus’ discovery of America, but after {be Napoleonic 
wars, they nil rebelled against the mother country under 
Morelos iii Mexico, and Simon Bolivar and St. Martin in 
South America and achieved independence. It was the inten- 
tion of Simon Bolivar and most other leaders of the Indcuen- 
deuce Movement that all the Spanish colonies should form 
one country, as the North American British Colonies had 
done, but this could not be achieved on account of local 
I>atriolisni and a ntmd>er of other causes. Latin American 
vStateff have remained divided as before, and though 
taken together, they all speak Spanish and arc more 
numerous than the U. S. A. and most of them are preys to 
recurrent civif wars, and wars amongst themselves. There 
arc vast natural resources in most of the countries, bt»* 
they have hardly been exploited, except by ;• foreign 
exploiters. The standard of living except in one or two 
countries, has remained very low, almost as low as in India 
or Chins. 
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TitK LMI-VIVl PriM-ICLI* 

Has India \<> co a» t at a-» the Ruv-.ian pattern r 
We do not think so, lor while to the majority of 
stellite nations and ^ tribes <»r Russia, tin- 
Russians appeared ,, -ith a had record a- cruel run* 
queror. and oppi-.-avr ruleis, au it is n«»t tin ('an 
with tin* different people and comnmrutw ■> m India. 
All element- oi the population included m the Inti- 
lories ot the Indian Uoimmon ctijo> tin. -aatu*. 

take pnd * in the common de • ig nation “Indian 1 *, and 
cherish the lone tradition ^ of hoP»rv a* \ < omimm 
heritage. Of the 1*7 major 1 mguag* > v, inch ncid he 
i ouMdeivd H ;ir i derived trom s MW-ktit l and 4 are 
Dtavidian, and the ham- alph ib< tm* aiUm »* t!w 
same in both, though sviuhol an different The a 
languages have developed i < msidct al»!< literature of 
classical type, hut art* almost wholly la. kmg in ynt.i- 
hiilarv of modern thought, in a iciii politic - and 
philosophy. 

• Hilt call we pmivvd with the pu-uit m.iknal a *- 
far as the United Nates of Ann tu », which has welded 
vast numbers of immigiauts oi all -.took-, speaking 
different languages and coming all pal i - o! 

Kurope into a In mtogt, neons nation in ioura- of a 
hundred ami liftv \c.u-»7 \W* au not so lortutiatv. as 
tile II. S. A. whieli Itad one dominant group, the Anglo- 
Saxons, and the immigrants and other .ihun were 
scattered and had tn> politiial cohesion Ihathci, the* 
Amencan cducatinnid*. had been w he enough to 
device a w mulct tut school svst* m which enables the 
children of iltimigt ants to he*come good Americans all 
speaking Knghsli m umis- of a single generation. 
The political wisdom of her leaders has prevented 
all (iHsjparoiis tendencies on the part <>f the component 
states.* 

It is obvious that in this problem ,>| fusing all 
people of India into one state and otic nation, India 
on account of the absence of a dominant gtoup and 
a dominant language, is not so favour iblv placed as 
the United Slab ‘s oi America, which is now, a uni* 
national state. 


•The greatest *rixi^ m the luxtoiv • >( l\ S \ wa> 
the civil w.u of |KV* 1SC.O Ik tween the North and the South, 
oil the «|iusii‘>ft t.l the system *>f Negro dn\er> The 
eleven states of the South voted to pass out of the I’tttmi, 
when th* President elect \t»ralinu Lincoln took an uncom* 
promising attitude on the question ot skivriv Hut to the 
challenge of the Southern States President Lincoln N>tdlv 
replied, “We shall have rather hundred vears of nvft war 
than allow a single suite to t*n\* tint of the ruioti'\ Actually 
five vtiars of civil war wi-te needed to defeat the retxd 
confederate States, and the l nioii was ^ivcd. Hue tor tho 
heroic stand taken l*\ Lana. In. th** division of T S. A 
would m>t have stopped with the Southern Slates, and pro* 
tiablv the U. S. A Would have split tu» into a dn/ett of 
sovrreiifit states like Lmn America Sueli (vcttrrrinrs ^ire 
not improbable in the* future ^htstorv of the Imltati Union. 


NKCKSSH V Vl \ CuMAtoN LWGVAtVF. 

It is therefore prudent to steer a middle 
between live USA and the U.S.S.K. The hk:ii 
should be that India j- to he moulded into as mar ai, 
approximation to < >ne Nation and < hie State bm 
without violence to provincial feeling. We mu-1 

therefore have one language which will not only tarn 
the pl.wcoJ Kitgh-dt tor central isc ami mtcrprovincud 
contact, hut should be taught as a compulsory H'e/iit; 
language in -choob in all provinces <>t India, -uk 
by side with the lanetiage or languages oi tin. pio- 
vuiee As h»ng .is o i. cannot do t list t we lin’d : t ii*s 
Hugh ‘h. 

1 1 ► in ImlOl \ Common I , \ N » . i \ol. 

TIkk i nothing iku it« this propo-al Hut v- 
* IK\ I s \ e sti p , except oim o\ ^ r zealous ones, are bun 
taken t<» give ^ v\t to tin > idea. It is not uali/etl t!;.n 
the Hindi language, which i- recouuuemK d to bv tl.» 
common language of India, i- yet \u\ much tin 
developed, cun compared to ^ol^e provnuiai 
languages i,f Imha, has not got Millicieitt lttvratun 
and h;e- u<4 eot uiouglt vorabulatv to salisfv ah 
demands, ami expo y*. higlivt thoughts. Hut as ii ' 
tlu tnost widt.lv timki stood language, and lia . tin 
best chance of being accepted as substitute for Higgle!: 
in our all-India political life, attempts should be math 
to develop it on proper lines. There is nothin : 
Uloptan in the coni tolled development of a lane 
liage, tor a language like a living being lias M 
pe:u*d of bit th, adolescence ami grow th, and 
have an example how these stages can actual!' 
be c<mtrolled from a national point of vkw 
in the ea-e <>t tlu* Ihench language, which ha- a 
unique position amongst the world languages for it' 
elaiitv There was a time when France was divided 
into a number of provinces, which spoke different 
dialects, Hourguignon, Hranc-Comptois, Uorramw. 
Cluifiipenms, Uicaid, Walloon, Normand, Pottevi 1 - 
Angevin, Fruiicien. Provviual, Savoyard to mum .■ 
few lVspite their common origin, these dialect' 
differed so mm Ii in protumciatioh and vocahuhc' 
that Roger Hac*»n, an Tvnglish friar, travelling u* 
France in 1260, found that Frenchmen from one pat* 
of France did not understand Frenchmen from othv 
parts, and I ; rcuchmen u>0d Latin m {reference vi^lnk 
talking to each <dher. 

When after the Hundred Year's War with t! • 
Huglish, the movement for a centralized state gaiiu-‘ 
ground, one of tlu k dialects, Francicn, which w.* 
s|K>ken in Paris begau to !>e used for official purpo* 
and considerable literature began t*> .i»ro\v, but ti 
decisive step in the formation and fusion < 
tlie French languages and dialects was takes 
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<v Cardinal Richelieu, who fomulvd the French 
\c;ulcmv in UU5, ami charged them with the 
ask of framing a ilicttmturv for the Frourh language, 
fhc Didionatre Central tie 

hooses and determines the exact meaning and pm* 
mneiatiou of words. On account of Mich concerted 
. fTorts, the French language has become the language 
! all France, displacing all dialects except the Pro- 
\encal, and has gained celebrity for it* clarity and 
^corruptibility of syntax, and is therefore general!) 
>ed for inlet national purpose. 

At the present time, most of the Indian vetna- 
ulars, Hindi included, are lacking m \oeabulary ex- 
;aes>ing higher thoughts in science and Icehnologv. 
1 1\\ , politics, economics, ami even philosophy. Kwn 
Hen two different provincial languages diaw fiotn 
Sanskrit for expicv-ing higher thought, thev ver\ 
"Men use different words to express the same thought 


Thus the Knglish word "Revolution" is rendered in 
Hindi by Kranti, bnt in Bengali by Viplava. The 
word for 1 * * 4 Light* is rendered by Peak ash and . I loka 
ivspectiveb in Hindi and Bengali and instances caw 
be multiplied. Hcie is enough work for an Academy 
of Indian Languages which may, like the French 
Academy, be entrusted with the task of choosing* mid 
defining words for language of higher thought for 
all the provincial languages and dialects of India, 
and framing a dictionary for all-India use. This will 
bring all the pioviucial languages closer together, 
and make at least the language of higher thought for 
all people of India very nearly identical thus loading 
to the fusion the principal sanskritic languages 
ot India, otherwise tin* imposition of the Hindi 
language in its present undeveloped stage upon the 
non* Hindi speaking population might meet with 
opposition and load to frustration. - 


THE DRAVIDIAN THEORY 
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1 PRKSS Report from New Delhi dated July lb, 
H147, stated "Mahatma Gandhi in his post- 
: ■: awr speech referred to the movement for Dravidis- 
an and said that it was a myth to consider that those 
hung in the south of the Vindhva Range were 
>n -Ary ans and in the north Aryans. Whatever they 
'mglii have been at one time, they were so intermixed 

• hat they were one people from Kashmir to the Cape 
1 'unorin." Mahatma Gandhi advised the people to 
‘•>rget it even if it were true because different ethnic 

hineuts had intermingled to form the present 

1 aiposite Indian people. 

• 

An attempt is made here to trace the history of 
' Dravidian theory and examine the data of dis- 
‘.cuished anthropologist^, to find out the truth about 
• Dravidian question. Though there has been a 
‘tie change recently in the attitude of some of the 
M hropologists to the Dravidian question, this atti- 

*' -e is unsatisfactory, and qjd notions persist. 

** 

Ktiim iuxwcai, Aspect 

The Dravidian question has two aspects, linguis- 

• and ethnological. The ethnological aspect will be 
mined here. In its origin the Dravidian theory 

' a linguistic theory, but it developed into a full- 
k \ r ed ethnological theory which met with world- 
v v acceptance. The theory wa* first enunciated by’ 


Bishop Caldwell in his famous work entitled Compara- 
tive Philology ol the Dravidian or South Indian 
languages" published ill 1856. It was he who used 
the word ‘Dravidian’ to indicate the South Indian 
languages and later to indicate South Indian people. 
Sir George Grierson pointed out long after Caldwell's 
tlieoiy had been accepted in Ivurope that the name 
‘Dravidian* applied to the principal languages of 
South India was purely conventional. 

“It is derived from Sanskrit Dravida a word which i«, 
again, derived from an older Sanskrit Dtamila or Damila 
and is identical with the name of Tamil. The name 
Dravidian is, accordingly, identical with Tntnulmn, which 
name has been formerly used hy European writers as a 
common designation of the languages in question. ... In 
India Dravida has been used in more than one aenar, Thus 
the Ao-called five Dravida* are Telega, Kannrese, Marathi, 
Hujaniti and Tamil. In Jfurope, on the other hand, 
Dt.ividiuti 1ms long Iwcn tin- deiioinimition of the whole 
family of languages to which bishop Caldwell applied it in 
Ins Comparative Grammar, and there is no reason for 
abandoning the name which the founder of the Dravidian 
Philology applied to the group of speeches. “ t 

The credit for creating a Dravidian race must go 
to the learned Bishop, and Grierson himself speaks 
of the Dravidian race forming the bulk of the popula- 
tion* of South' India. Caldwell's book illustrates a 
very instructive process of researches in comparative * 
philology leading to the creation of a new racial type. 
On the use of the common teiyn , Caldwell admits that 
it corresponds to Tamil and its use is restricted to 
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the Tamils {Con. Philo. 2nd Ed pp. 5, 7) Hv 

admits that Tamil ami TcIcku gramm.uiati* do not 
use a common term to tU^iguaU all the South Indian 
languages, ( ibid . p. 8) and incorrectly avuum^ that 
the Sanskrit writer** used IfruxMa for South Indian 
peoples {ibid, p 5i rn>U< ilhshmding the Mavu 
Samhitu list (Manu Sant. X 15. 44 ) ami the ie- 
iVrences in the Mahabharnt.i with which he dnms his 
lauixliaritv So the term ustricted in it ^ utv to the 
Tamil speaking people »“> applied to t'»»\cr people 
speaking Tamil, Tclcgtt, C.mau^c, Malav.di, Tula, 
Kodngti etc* 

hKWIIHAN U \o; 

Thus arose imperceptibly the conception of the 
Dravidian race from tin* conception of the Dravidian 
family ot langungt**. It may he stated here that 
Caldwell admits that these languages are not merely 
provincial dialects ot the same language, that Tamil 
ami Tctegu are farthest apart (ibid. p. 42) and that 
he has no answer to the question which ul these 
languages or dialects should he considered the family 
of which the others are members {ibid. pp. HOf I. 
He says next, 

"Thtti: is no proof of Dravidian, snch as wc have it 
inwv, having originated before Rumania's time (7th century 
<\.D.) and its cultivators appear to have been Jainaa” 

Ub(tt. t p. h’J). He thinks, however, that Dravidian is in- 
dependent of Sanskrit and Sanskrit has Ixrrrowcd jrotn 
Dravidimi (ibid., pp, 4S, 47). fie also thinks that “there 
is remote original atfnnt> between Indo-Knropeau languages 
and Dravidmn language-* for which $he latter may lie given 
a place in ‘he Indo-Kuropeutt group", ((bid. p. 46). 

About the Dravidian race, Caldwell V view is that 
it was distinct from the Aryan race. The Dravidians 
were expelled from northern India by pre-Aryan 
Scythians not to lie identified with the Kols, Santals 
etc. The Dravidians were themselves Scythians but 
they belonged to a group which had entered India 
earlier. The later Scythians but not the earlier group 
wore subdued bv the Aryans and incorporated into 
the Aryan society as Stulras (ibid. pp. 108, 100). 
According to this theory there should be racial affinity 
between the early Scythians or Dravidians and the 
later Scythians who became Sudnv*. But Caldwell is 
a believer in the independence and integrity of the 
Dravidians and he is at great pains to prove that the 
Scytho-Dravidians were altogether so superior a 
peopfe as to form a distinct race from the “secondary 
Scythians 1 * or Scvtho-Aryans {ibid. p. 109, Jntro.). 
As regards the relations between the Dravidians and 
the Aryans he thinks that they were always peaceful 
and friendly (ibid. p. 108). I)r Muir says, “Dr Cald- 
well «is persuaded that it was not hy the Aryans that 
the Dravidians were expelled from northern India 
and that, as no reference occurs either in Sanskrit or 
in Dravidian tradition tb any hostilities between the 


two races, their primitive relations could never haw 
been otherwise than amicable* 1 {Sanskrit /V.\r 
///486-87E 

I MM 1C, K VI ION OP THE DRAVIDIANS 

Thus., according to Caldwell, a body of ini mi- 
grants. of Scythian stock entered India through 
Baluchistan be tore the Aryans came, followed by 
another body of immigrants of the same stock also 
before the Aryans came. Caldwell would give the 
name Dravidian to the lirst body and deprive the 
second group of the name. He does not explain hi-- 
reasons for it. It has been stated above that in Cald- 
well’s opinion the speech of the Dravidian group 
shows remote original affinity with Indo-European 
About the physical type of the Dravidians his vhw 
is that the type is the same as that of the Aryan 
{Com. Phil. p. 558). [t is Caucasian or identh d 
with the Aryan (ibid. p. 560). But in sp:t« 
ot lmguislic affinitv with Indo-European, Ar\,m 
physical type and tiivudly relations with the plain- 
tive Aryans the Dnuidian languages were, accordi- 
ing to Caldwell, quite independent ot Sanskrit :n,d 
the Dravidian race was nothing but Dravidian. “T,. 
high caste Dravi<lians claim to be purest lepusciiv 
tive of the type. Their institutions and maim* : * 
have been Aryani/ed but it is pure Dravidian blood 
which flows m their veins”, (ibid. p. 562,). 

Bomtccal Light 

How linguistic lcsearehes, unaided by ctlm • 
logical investigations, helped Bishop Caldwell t* 
come to definite conclusions about the independent 
and integrity of the Dravidian race and purity 
Dravidian blood may appear puzzling. In he 
Ethnology o) India Sir (George Vampbcll says. 

“I <lra\v no wide ethnological line between the iMriU«r*i 
and Miuthern countries c »f India, not recognising the ;«ep»c •’ 
Dravidian duplication of the latter as properly elhnolo-n* *. 
.... A change takes place where passing southward u. 
exchange the Maratta for Telegu or Cauarestf. Nut look.!**, 
at the people we see no radical change of features. . . 1 

have no doubt that the southern society in its strut t'vc 
its manners and its laws and institutions is an A*** 
society" (p. 15). 

Commenting on the above Dr Caldwell write-, 

“His impression of the similarity of the physical M‘‘* 
t»f the higher castes among the southern Dravidians u> 
oi the Arvuns of northern India is as strong as mine wi *" 
the reason for the similarity he assigns is different.” 

Obviously Dr Caldwell's reason is outside 
purview of ethnology. 

„ An instructive passage occurs in the controversy 
between Dr Caldwell and ^fr Cover, author of f " ^ 
. Songs of Southern India who held that the DravidUn* 
were Aryans. Dr Caldwell writes, "He (Mr Cover) 
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insiders it of greuV moral and political importance 
,» prove that the Pravidians are Aryans and not a 
■vythian race. The Scythian theory he says, ‘shuts 
:p the door of sympathy and fellow feeling between 
:he Pravidian peoples and their English conquerors”, 
i bid. p. 535). Evidently Mr Cover thought that the 
^cognition of the Pravidians as Aryan would make 
matters smooth for the English conquerors. This 
hint was lost on the learned Bishop who probably 
thought that to prove that the South Indians were 
; acially different from the North Indians might prove 
more advantageous to the English conquerors in the 
long run. 

“Pravjpian” Tvpk 

Eel us now turn to examine the Pravidian type 
Ahull, in fulfilment of the desire of Dr Caldwell, 
ha-* become a “settled fact” with anthropologists. 

The Pravidian type looms large in Sir Herbert 
Kisley’s Ethnographic Survey. He gives us the 
Scvtlio- Pravidian type in Western India, the Aryo- 
1 >r a vidian type in the United Provinces, the Mongolo- 
itraVuhan type in Bengal and the Pravidian type in 
smith India. The Pravidian type is defined thus by 
ki-ley : “The Pravidian type extending from Ceylon 
to "the valley of the Ganges, and pervading the whole 
<>! Madras, Hyderabad, the Central Province most of 
Ventral India and Chota Nagpur .... probably the 
"Hginal type of population of India, now modified 
to a varying extent by the admixture of Aryan, 
•Vxthian and Mongoloid elements. In type sped* 
’•tens the stature is short or below mean ; the com- 
plexion very dark, hair plentiful with all occasional 
tendency to curl ; eyes dark, head long ; nose very 
broad, sometimes depressed at the root, but not so 
•is to make the fjtce appear flat”. ( The People of 
l mli, i, 1908). This characterization applies however 
to those only of the type specimens that have been 
•■ailed 'Australoid-Veddaic. The specimens of Risley’s 
Piavidian type are drawn from Chingleput, Bellary, 
Tinnevelly; Coimbatore, the Annamalai hills, Madras 
1 tty, from Travancore, Malabar, the Nilgiri hills, 
“om Mysore and Coorg, from Mewar in Rajputaua, 
bom Chota Nagpur, Santal Pargana and Western 
hi ngal. The cephalic index of the selected specimens 
varies from 71 '7 of the Badaga (Canarese) of the Nilgiri 
' dls'fmaxiinum 77*5, minimum 66*1) to 77'0 of the 
Itcsatha Brahmans of Bellary (maximum 83*3, 
•minimum 71 '0] ; the maximum rises to 80'0 in the 
< of Tamil Brahman of Madras city, 85*4 among 
s hanans of Tinnevelly, 86*4 in the case of Nayar and 
in the case of Kannadiyan (Canaresd) of Chingle- 
I 'tt). The nasal index varies 'from 69'1 of* the 
Uambadi of Mysore to 95*9 of the Asur of Loharda^a 
!?5le maximum rises to 108*6- among Paniyans of 


Malabar and 115 4 in the ease of the Kadia of the 
Annamalai hills). The stature varies from 1701 of 
the Shanan Nattat of Tiimevelley to 1584 of the 
Chcro of Uolnirdaga. A glance at the variations of 
the cephalic and nasal indices and stature will show 
that we have to deal not with one but different types. 


CoMt’ARvnvK Data 

Risley’s classification and nomenclature for 
South India as well as for his other racial zones have 
been modified. The Pravidian type of South India 
is especially represented according to Giuffrida- 
Ruggeri “by the tribes which we place together in 
the following Summary VII according to the data of 
the Census of India (from First Outlines of a Syste- 
matic Anthropology. English translation by H. C. 
Chakladar). 

SUMMARY VII 

Tntjcu. TttiubS ok If omo hhl'i'.ifnctiitvs Dravhluus 



Indivi- 
dual ft 

Stature 

Ct:phalic| 
Index ! 

Nasal 

Indvx 

Kotu (Nil^iris) 

2 ! s 

102*0 

74 0 I 

77*2 

Jiudatfa (Cauar rue) 

40 1 

J64J 

711 ' 

75*0 

Kuruba (Mysore) .. 

50 

UU0 

77-3 

73*5 


lu Table IX, Jte gives the characteristics of the 
type abstracted from the above : Stature 1629-1636 ; 
Cephalic Index 717-77*3 ; N.I. 73*5-77*2. It may be 
pointed out that at least two of the tribes selected as 
type specimens, namely the Bndagas and the Kurubas 
are very mixed. 

Haddou characterises the Pravidian type as 
follows : “Hair plentiful ; wavy with an occasional 
tendency to curl ; brownish-black skin ; medium 
stature l*634m ; dolichocephalic (C. 1. 73-76) ; typi- 
cally mesorrhine (N.I. less tliau 77). Pravidian is a 
general term for the main population of the Deccan”. 
(Races of Man, p. 21). On p. 109 of the same book 
wc have the following ; “The general characteristics 
of the Pravidians or Dravidu are given on page 21 ; 
as a rule there is little or no hair on the face or limbs. 
Apart from the language, there is a general culture 
which is characteristic of the peoples and after the 
elimination of the pre-Dravidians a racial type 
emerges with finer features than those of the abori- 
genes and the conclusion seems evident that this was 
due to an immigrant people who reached India before 
2060 B.C. . *. . Apart from the dark colour of the 
skin . there are . points of resemblance between th6 
Pravidian and Mediterranean people which point to 
an'andent connection between the two, perhaps to a 
common origin.” 
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“Shaking gcih-tullv, rcifaiti gmup- m ami the 
hiyhci caste** of South India «*x fuhit wh.it art* taken 
to be tin* original Druvidian charm tci %.'* t^'ul, 

It rAav Ik* -.aid that the. .^em . In b* a Either 

unconvincing manner of defining a racial t\pe 

Now, tic Uamhud inphahr ami nasal imiio^ ami 
stature of the Dravidian type according to the two 
eminent anthropologi Us are as follow-*; 
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D m if hi 1 1 ■ }< i\ ‘s t % r r i ,1 7-77 > 7 t 5 77 I 029- 31 

II i« Mon /l 70 4 77 1034 


'flic application of the t*. -a of the Va>al Index 
will remove all the specimen-* liotu Ki*dc\\ list after 
the* fir- t sixteen while the standard n{ tin Cephalic 
Index applie; to all the specimens. 

\VV below' a coinpurati ve talih uith data 

diawu hom Thurston m 4 groups compnam; Tamil, 
Malavnli, Telcgu and Canan.^e-'-prakuig lube. or 
eastes to examine how far the aho\e te- 1 hold good. 

T AlildC I 
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Kamm ihn 

40 j 

75 

77 3 

1507 
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Pall; 

40 1 

73 

77 0 

1025 

l 

n 

Puttar rtf . 1 I 1111 -n» 

25 1 

715* 

70 5 

1013 

» 

D 

Par ;«i \ «i»i 

40 | 

73 h 

HO 

102! 
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Wlhiti 

to 

74 1 ; 

73 I 

1024 



Vu it 

40 

•74 1 

71 1 

1052 
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to 

73 

71 2 

\(y\2 

1 

1 
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75 0 

7S 
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l 
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Mukkii\.m 

40 

75 1 

M 

1031 
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! 21 
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70 3 
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0 
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K.ipu 

40 

80 

72 8 

1045 

10 
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73 
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75 
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H 
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73 
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31 
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50 
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The application of Iladcloit's data* in respect of 
*C. I, r would exclude the 4th group* (CunareSo-spcak- 
iug) entirely as well n> the 3rd group (Tclegu- 
speaking) from tlvi-* Dravtdian type. The 3rd gfoup 
is mesocephalic but the percentage of eases in which 


the cephalic index i- 8c.) and o\er is letnarkably hig 
The 2nd (Mala\ah speaking) and 1st (Tamil sjktu 
mg/ groups are dolichocephalic but the pcxoenta^ 
<4 cases in which the C. I. is 8() and over is larg 
in the lir-t tlian in the wvond group. In three oir 
o t h\4. castes m the 4th group the nasal index is low., 
than the tigute given bv < liiiffrida-Riiggeri ; it 3 
lower in one caste in each of the first three groups 
Two rastis, one in the 2nd and one in the 4th group, 
is leptorrhine, and in four castes in the 1st, thret 
castes in the 2nd and two castes in the 3rd group tin 
nasal index o higher than 77. In regard to statm 
foil? tastes in the I t group, two in the 2nd, one c 
the 3rd and thu.e in the 4th group fall below Hadden’ 
standard. \\\ hnd that of 20 specimens belongm. 
to 4 language groups there are only two which sali-w 
the requirements of tin so-called “I)ra\ idi;m M Un- 
laid down bv eminent authorities like 1 1 addon ami 
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7 4 

73 

j 

j 70 5 1015 

• 74 2 1/ilJ 

\\Y m.u .il-' * v'«»n ml* i 

tin* following eninpai.tP 

t.iblr 4 «»u>'isting * >! data «h . 
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c 1 

: N I. Stjitu:- 

I *i\,m>I l»» 3uu.u: 

II. <7ui.n«. o Urahman 

111 T<4* .;u I'rahm.m 

l\ r . N.iinlmUri Brahman 

St 77 
91 -30 

70 19 

71 78 

1 

| 74 07 10X' 

02*90 1615 

' 73 08 1031 

! 0»)-71 1*»C' 

• i 


Norte of the four types fully satisfies the ^cquib - 
ments m regard to the cpphalic and nasal iiuh<< - 
and stature. 

All that \\c may say from the above analysis 
that dolichoeephaly and mesorrhiny arc getter *1 
characteristics of the Tamil and Malayali groins 
mes*K.vj»ltaly with a high percentage of brachyceph T 
ittearh 32 in the case of the Knpns) and meson lr:- 
of the Telcgu group and brachycephaly A ' y '- 
mesorrhiny of the Canarese group, Mesorrhiny • - 
thus a common characteristic of all the four grow s 
lutt leptorrluny characterises, as we find from be 
two tables, the two higher Malabar castes, f* c 
Xambtulri Brahman and the Navar as well as tlx 1 
Canarese Brahman (Table II). It has been sugge^ *• 
that the common characteristic of mesorrhiny is dar 
lo racial admixture,, '"crossing with a dark-skinned. 
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\.»od-ito*ed race of short stature". “Whether the 
.'np;le tribes are, as I believe, the microscopic 
. iimant of a pre-lh*avidian people, or, a> some hold, 
Dravidians chivui by a conquering race to the 
, elusion of jungles, it is to the lasting influence ot 
. m e such broad -no>ed ancestor that the high nasal 
of many of the inhabitants of Southern India 
.ast, it seems to me, be attributed 0 . (Thurston, 

% ?s Us and Tnbt< etc. I Iv). 

The above makes it clear that Kisley\ cimeep- 
; ,n of the Dra\ idian type is different from the eon* 

, :»tion of lladdon and t». Ruggeri. (It may be 

• ,,Led that niiiiTriflioUnggeri affiliate* the Dravidian 

• to tile Ethiopians with the exception of the 
- nalb and ('.alia-'. Ri-ley's theory has been modi* 

,,{ and a distinction has been drawn between elearh 
i \ triune t\'|)es of shot l stature and dark skin and 
sorrhine types of nudmin staturi, the former being 
!k<l pre-Drav itlian and the latter Dra\ idi.ui. Aflei 
ivfnl analysis and comparison we hud that theie 
Mteli wide variations in the cephalic indices, 
ricrem\s between the maxima and minima of nasal 
du.es and in stature that the conclusion is forced 

• us that the so-called Dravidian type as a tmffonn, 
.bk * i acial t\pc is non-existent. If theie is lio 
, i.il t vj »e with deafly identifiable somatic traits 

nias be distinguished as Dravidian, probably 

• k •extraneous considerations or impelled ideas 

hi id ha\ e brought into being a Drav idian race. 

• 

Muri;i\ <>i Tiii': Dkwuhan T\tk 

\W may leave tile controversy regarding the 
: ividian typo at this stage ami refer to the two 
•lies which arc current regarding the origin of 
Dravidian type. One ot the theories is that of 
lidu ell who held ihat the Dravidians came from 
atral Asia through Baluchistan. Two evidences, 
support ing the other, have been cited in support 
the tlieory. < hie evidence is the presenee of 

• . idian speaking Hrahuis in Haluchistaii. The 
: r i-, the’ discovery of long-headed skulls at 
■ ■’lenjo Daro, Xal and Makran, which have been 

■ < d as Dravidian or Mediterranean, speaking 
\ idian. Though there is no known formula for 
’ ’.lining the speech of persons from the study of 
' i i ‘till some anthropologists have attributed the 
1 idian speech to the long headed Mohenjo Daro 

• because of its particular head form. About the 
■ •! evidence i V may be said that until and unless 

; dative decipherment of the Indus script proves 
d doubt that the Indus language can he affiliat- 
1 ' die South Indian langttages, the theory that the 
people were of Dravidian speech should be 

• ' : -d. 


305 

About the first evidence it may be said that the 
so-called puzzling llrahui question does not prove the 
contention of Caldwell nor does it help the case of 
those who would prove that the authors of the Iiulus^ 
Civilization were* Dravidians because the Hrahuis arc 
Dravidituis or of Dravidian speech. According to 
Caldwell, the Dravidian race, though resident in 
India from a long period prior to the commencement 
of history, originated in Central Asia and "leaving 
a colon v in Baluchistan they entered India by the 
way of the Indus" (Com. Philo., p. 70). This so- 
called Dravidian colony in Baluchistan is represented 
!>\ the Hralmis. This Brahui question is another 
instance of the creation of a lace from linguistic 
theory. The llraftui language lias been generally des- 
cribed as Dtavidian and * Caldwell believes, as will 
appear from his statement above, that the speakers 
of the llrahui language arc also Dravidian. Dr Hutton 
and others have built up a comfortable theory taking 
their cue from Caldwell and C.rierson. Dr ITutton 
>a\ s, “The presence of the Brahui .... points very 
suggestively to speakers of Dravidian languages as 
the inhabitants of Mohenjo Daro" ((.. R. 10.11, vol. 1, 
Bait I, p. 455). It has now come to he doubted 
whether the language of the very mixed Brahui 
lubes can be correctly affiliated t<> the Dravidian 
languages though f .rierson has classed it as Dravi- 
dian. Dr Caldwell, whom C.rierson follows, explains 
that the theory he advocated was not that Brahui 
was a Dravidian language, "but it contained a Dravi- 
dian element which was probably derived from the 
lemnant of some ancient Dravidian race incorporated 
with the Brahui". (Com. Philo., p. 519). The word 
Hialmi does not appear to have an ethnological sense, 
it signifies a coalition for political purposes of the 
ttihos of the hilly country. The word may have come 
from the term Harold, which in Sind is generally 
used for the hilly country of Kalat. The language 
of the Biahuis is known as Kurd-gali. (Jhtluchislan 
vol. VT, p. 49 ; cf. Jadgnli, the language of 
tin* Jats.) The Brahui tribes arc generally believed 
to have come where they are now found much later 
than the Baloehs. There is a very strong Jat element 
among the Brahui tribes, particularly in Shnlawan 
and in Kej-Makran. Tn the Khasli district there are 
certain Brahui tribes known as Brahoki. These arc 
pastoral tribes. The Brahui tribes claim that they 
have come from Seistan. It has been suggested 
that they arc probably a remnant of the Oliaz tribes 
who overflowed into Kirman and Afghanistan after 
thev wote pushed out of Central Asia and that "most 
of the Brahui tribes are of other well known ancient 
origins such as Mamassein, who arc burs, the Mirwani 
who claim descent from Arab ancestors who cyme 
originally from Oman or they consist of a variety of 
races drawn together and forming tribes by tlni obli- 
* gallons entailed by blood feud*’. The examples are 
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the Mcnegats *»f Jhalawan who art- of Persian, Afghan 
and Jat origin, the Mardoi dan who arc- Bulfat Jadgal 
etc. ((), P. Tate, Seutan m, p. MiH). Of the Brahui 
triiKri of Sura iv an the kaistni are loimictwl with tile 
Kpitti Tarim Afghans, the lv-hwars ate Tajiks, the 
baliri belong t«> the DmnBki stock of Baioch origin, 
the Sangav are of Jat <»ngiu, the (hints are an ofl shoot 
of the Persian Kurd- ilUlm hulun («w:., \ot. VI, 
p|*. 49f.). 

It will appi.tt thu , that there i- neither any 
Htahtti race nor anv Mrulitti language proper It so 
railed and the Btahui »|u< .tir»u , properly investigated, 
would liquidate rather titan eonlirm the Dtavidiatt 
tht or v of Bishop Caldw*. I! and his followers. 

An i’,k\ vi 1 1 !•. Tni-a *nv 01 <>kh.in 

To tome to thv -eroinl theory of the origin of 
tlie I >rai nltaiis, ■'* holm's in tavour of tliis theory 
think that the Dravidiatts did not totne from outside, 
they wete indigenous in India They were Proto* 
Australoids lit origin and developeel the Dravidian 
diameter hv intermingling with foivigti elements and 
hv a process of natural selection. This theory leaves 
tlu important question of the identity ol the elements 
with which the Proto- Australoids interim n^K el un* 
decided This question has Been ausweted By Finite 
Sehmidt who holds that North Indians intermingled 
with the Pt oto- Australoids of South India and pro- 
duced the people called Dtavidiati. But it may Be 
pointed out that In Bridi/atton has not produced a 
people with stable and uniform somatic characteristics 
which would justify the use of the term Dtavidiatt 
with an ethnological sense. 

To come to the conclusion. From the anthiopo- 
metric measurements of the Canarese, Tamil, Telegtl 
and Malavali .speaking peoples and people in other 
paits of India, Dr (Julia has worked out co-efficients 
of racial likeness. The results obtained By him con- 
linn what we have found nut from the examination 
of Bishop Caldwell's theorv and anale-ds of anthro- 
pometric data for fixing the Dravtdian type, namely 
that the South Indians like the North Indians are 
mixed and interrelated. According to Dr. (Julia’s 
findings the Tamil castes show relationship with the 
Maratha and Kannada castes and others including 
Bengali Brahmins, Kavasthas etc. and the people of 
the ^entral India and Orissa. The Kanttadas show 
relationship with the (Jujratis, Bengalis, Maratlms 
(Nag at' Brahmans, Chitpavanas, Bania Jainas,*Bengali 
Pods) etc. The Telegus show relationship with the 


jalopies of Central India, the l r . P., and Gru„ 
Brahmans, Rajput, Malve Brahtnans, Bengali Pod-, 
Chitpavanas etc. The Malayalis show relations!!,, 
with the U. P. Brahmans, C. I. castes and olher- 
(For the co-efficients of racial likeness on which thv-, 
relationships are Based see C. R. 1931, vol. 1 
part IIJ, lix). 

The name Dravidian has been discarded By sou: 
anthrojxdogists Because it is a linguistic name an', 
they prefer the term Mediterranean. The high po- 
eentage of Brachycephalv and inesatieephaly amor, 
the Canarese, Tamil, Tttlu and Kodugu spenkir. 
castes cleat ly prove that the South Indians do t: ■ 
Belong to one stock, as their classification as Med 
tetranean would indieate. Apart from this fact, tin ’• 
is another impoitant consideration. The lotig-luad> d 
peoples of North India, more particularly of Norf 
v, cstein India, who were formerly classed as Ind 1 
Arvan and Indo-Afghan are held By Dr (Julia to k 
maiiilv of Mulitertanean stock mixed with ik 
Oriental, (a later Mi (liter ratuan strain! and oil,, 
strains. This Mediteiraiuau element in India is in.:.' 
to Be as old as the Indus civilization anil accordm. 

to Dr Gttha, it “forms to-dav a dominant dement 

•• 

the population of northern India and an import . 10 
constituent <>f the upper section of the people in '.!. 
rest of the country” including South India. 'I'!,, 
particular McdiU-rtanean strain present in India Jo" 
the Indus age and prevailing in N. and S. India !: 
Been described as “Furopoid” Bv Dr (Julia, Kidet.,.!: 
and others. If the Aryan question is left out of (< • 
siileration, we find that the North Indian and Sou*!' 
Indian long heads are Both pre-Aryan. If this : ! 
is taken into account, we find that the 
of similarity Between the North Indians and Sov.fi 
Indians arc so many according to the anlhmpnlo." ' 
that Arvanity can hardly Be conceded to the pi"d. 
to the north of the Vimlhyas and denied to i •• 
people south of the Vindhyas. • The fact, hmui i 
seems to Be that the Aryan race whatever its up 
long-headed or round-headed (see Were the Yvl 
An aits Proto-Nordics? in Science and *C» i t i of 
August, 194fi, has been completely suhincrgid h 
may Be noted here that Brachvcephaly among fi’ 
Canarese, Tulu. Kodagu and Tamil castes has I 
attributed to Alpine immigrants from the Pam : 
Culturally, there is no difference between the t ' 
groups. This is admitted by the father of the Dr = v 
dian theory and others. Linguistically, if CaiiBi 'k 
theory that the Dravidian languages arc of the Im" • 
Kuropean family, be accepted, the difference betw>>.'- 5 
the two groups is reduced to nil. • 
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RECLAIMING THE INDIAN DESERT 


MANIvCK B. 1'ITHAWALrLA 
kuuchi 


INTRODUCTION 

I3ICCKNTLY a news i.etn api»caml m the press 
that the Sind-Rajputana desert was spreading 
northward and eastward and that too at the rate of 
half a mile a year ! Such statements, in the present 
lomlitum of our country, are misleading and it is 
the purpose of this article to take stock of the deset I 
conditions and to help the authorities with a pro- 
gramme of resuscitation and revival of the lost land. 
k\>r, no part of the caith permanently remains in the 
-ante condition. 

That the Thar desert in the north-west of India 
not a real desert, like the Gobi or the Sahara, 
m.'inv explorers have averred. Major Glennie, who 
toured the area in 10AO-AI, has Riven a picture of it 
and sur Rested some of its peculiarities in a paper in 
the Sutvcy of India , f7 rod Hie Rcf'Ott, vol. 7. Sir 
Au:el Stein, one of the greatest Asian explot ers, 
\ i . liose loss we mount today, surveyed a number of 
.mcieul sites alnn>> the lost Saraswati rivet and 
pointed out the real c auses of the so-called desiccation 
wjthin the lIakra-(«hnRRar valley in Iris valuable 
» oiitributiou on the subject, published in the 
poecM t'hical Journal, April 1942. l)r. Cotter of the 
Geological Survev of India, who spent a season 
during 191819 in some of the worst parts of the 
Sind desert, has stated that although it is customary 
to speak of it as a desert, it is bv no means so devoid 
of vegetation as even Baluchistan. And then he 
‘peaks of a vigorous flora growing in this desert in 
certain localities. Stein has agreed that some of the 
dcM.rt areas in Asia are not nature-made but man- 
made. The mischief, to a great extent, lies at the 
door of man, who, having disturbed nature in these 
ivgions, lias upset her plan and is now reaping the 
fruits *of it. Fresh water flowed through some of 
the driest channels lying on the earth's surface, 

1 hen nature was undisturbed bv man and when 

, ^ 

'rests were not mercilessly cut <lo\vn and cxcess- 
• grazing in the upper reaches of the rivers was 
finally prohibited by law. Much mischief within 
’"ir region has also been made by those greedy 
. "pies, who have damaged the foothills of the 
Himalayas in the Ambala district and its neighbour- 
1 °od, as a result of which the river channels 
' uvnstrcam have suffered, and excellent cultivable 
’■»ids are lying barren and deserted . 

P 

Historical Review ok the Region .. 

i , 

Towards the north of this desert tract, actually 
;,, ar its border in the Bhawalptir and Bikaner States 

8 


territories, lies the now-deserted dry bed of the 
('.hag gar, bestrewn with ancient archaeological sites, 
more than twenty of which have been pointed out 
in the map on next page. After visiting them one 
by one, Sir Aurel Stein has remarked : “How great 
is the contrast between the very scanty volume of 
water brought down by tin* ('.haggar and the width 
of its dry bed within the Bikaner territory ; over 
more than lOO.miles, it is no where less than 2 miles 
and in places 4 miles or more." Seen from the air, 
this part of the desert discloses a wonderful pattern 
of a river system, parts of which can be, the present 
writer believes, revived today with modern means 
and up-to-date engineering. Stein was convinced 
that the mighty Olmggar once carried the combined 
waters of all the Ambala streams, and of one or two 
branches of the Sutlej river and still lower down the 
Iiakra was fed by the flood waters of the Sutlej in 
the Bahawalpur Slate and of the Indus through the 
Aror gorge near Roliri. From a thorough examina- 
tion of the numerous mounds, the patterns on the 
pottery and other relics, he surmised that the pre- 
historic river must have first dried up on the lower 
side within the Bahawalpur State and later on but 
gradually got truncated and lost its waters in 
Bikaner and further towards rite hill-side, through 
which the sacred Saraswati rushed in ancient times. 
The present Ambala streams arc the only relics left 
of it. Away in the Khnirpur State and Eastern Sind, 
the Ghaggar found in the Wahindn, the Sind portion 
of it, a continuation of its course through the present 
Raini and the Eastern Nara canal and fell ultimately 
into the sea near the Kami of Cutch. Thus it' is 
quite likely that the triple river system must have 
irrigated some 7,000 sq. miles of the now barren 
desert land in the north and the w*est of the Thar. 
The question now is, can this ancient river system 
be revived to some extent at lenst? Can man prevent 
the desert from marching northwards, if at all such 
is the case? 


Trig Eastern Nara Parallel 

• 

The answer to this can he supplied by quoting 
the instance of the Eastern Nara canal, now one of 
the most successful of the Sukkur Barrage perennial 
canals and .watering a large part of the western 
margins of the Indian desert in the Khnirpui;, 
Nawabshah and Thar-Parkar districts. Thte canal 
system actually follows the natural course pi the old 
river, which was fed by th* river’ system in the north 
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m pa-»t auc*. Hum* at a lower level than that of the 
Indti* valley on one *kk* and the -»aiid-riddt:n Thar 
<m the* other, it received tin- flood water* from every 
side and cut a deep channel* which lia^ been utilized 
jvcll by tile Bar ray, c engineer*. Fn IH4243, Sir 
Will ram Baker noticed a flood-mark rising nearly 18 
feel! The discharge it u>ed to <airv formerly was 


sand* of the Thar Parkar area before it could re*u 
the sea. This old course of the K . Nara was al 
affected by the Cutch earthquake of 1818, am! t! 
upheaval of the Allah Baud area made it wester 
little in its delta part towards the Kori creek. Toda 
this old instability or inability of the Nara is yon< 
and it i- flowing easily and more majestically tha: 
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« 

home 1,50,000 etisccs. Before it* conversion into even the Suez Canal, as it is actually 512 miles ! i- 
the perennial canal, which it is today, \yith its intake ami commands some 2,140,000 acres of the ‘de-t 
from the Barrage, it had become a famished stream, land with a discharge of more than 13,000 eu 1 - 
\cry much like the upper Crhaggar of today, broken at the head. There are altogether nearly 10, (XX) m ;l - 
tu places into Dhorocs merely, such as Dfyoro of water courses taken from it, old and new, W! < 
Rahtnore and Dhorv) Ifakro, and losing itself into the a wonderful transformation is this with the aid * 
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modern civil engineering and wluit a blessing this 
K. Nara Canal is to the rural population of eastern 
Sind and Khairpur Slate ! 

Some kind of revival like this may take place in 
the Chaggar valley, if a scheme of national planning 
prepared in consultation with the various political 
powers, among which the whole territory is divided 
and subdivided at present. 

Analysis of tiik Dkskrt Conditions 

The G hag gar plain has a wonderful geological 
history of its own. At first it lay within the foredeep, 
between the advancing Himalayan mountain folds 
.uni the old horst of the < loud wan aland, and then a 
..eosv 11 c line occupied bv the Tethys sea later. Tins 
•ea, however, gradually receded, leaving behind a 
lake and later a number of rapidly flowing streams, 
they at times were rejuvenated by the Himalayan 
uplift . The result was a very large amount of 
detritus, gravel, sand and silt deposited in it. The 
varying silt and sand charges stimulated many 
hydrographical changes, so much so that the whole 
of the Pleistocene plane of Old Alluvium was well- 
,ngh dissected by neuet rivers, which cut their 
\ alleys afresh into the alluvium and covered it with 
Medi riverine deposits. Today wind-blown sand and 
iot*s- have completed the ptocess of alluviation, so 
‘.hat deep boring made in the Ambala area in 1925-26* 
•mowed a remarkable depth of some 1,612 feet of 
•iliiMiun without touching a stone inside. The core 
iCtnally contains layers of sand and clay of 40 to 50 
i.U thickness with occasional bands of gravel. On 
'u- whole, this part of the Indo-Gangetic plain is 
otisidcred to be a good natural reservoir of sweet 
••ater, which can be utilized for irrigating the ‘desert’ 
tinges by means of some deep borings. 

* But the. most important feature of the Ghaggar 
plain is the large number of river-beds and ancient 
> h;mi ids, now waterless and barren but flanked on 
both sides by continuous ridges of sand hills, and 
1 veil protected by a growth of scrub in the riverine 
’ elts. The- beds show loamy soil, lying between light 
md areas on either side and so rich that even a light 
bower or rain would make it very fertile. Parts of 
: !e flood plain called ‘kutcha’ land once flooded by 
h:c river waters, now lie dry and parched and await 
fresh supply of water from the higher reaches, as 
‘•a olclen times. This ‘desert* again, is not at all 
inless. In fact, there is more rainfall here than in 
■ me of the worst parts of the Punjab and Sind, as 
b'ioeh as 10 to 15 inches of it being derived from the 
n. onerous storms passing over this desert belt, 
f'roughotit the year, particularly from January to 

* Records, Geological Survey of India, Vol. LX, Pt. 3, 


August, several western and eastern depressions 
cross anti recross this zone, liven in the matter of 
hail-storms we find a frequency of 27 day's and 
32 days, during the period of 100 years, iu the very' 
heart of the desert near Jodhpur and Bikaner 
respectively. And forst, too, is common during the 
winter season, so that the important factor of climate 
is helping and not hindering any process of stimula- 
tion which may be developed in the roigon. 

Northern Limits of tijh Lost Rivkk of tiik Dkskrt 

The Punjab Government had soveial seheirfes 
of dams and weirs to be built across the 
Punjab rivets, the Bhakrn dam on the 

Sutlej. Five more weirs were proposed to be 
constructed at kuper, Ferozpur, Sulemunke, Islam 
and Paujnad. It must be an aim of the new 
government to conserve all the water in this river and to 
arrange, by cooperating with the Stales, to remodel the 
Ghaggar-Hnkra channel, like the old Nara in eastern 
Sind, and to supply water for irrigation through 
powerful brunch-canals and distributaries with in- 
takes from each of these dams and weirs in the 
Punjab. As stated above, irrigation engineers have 
always taken advantage of old river-courses for their 
new irrigation canals. .So it will be possible to 
icjuvenatc this old river towards the north of the 
desert and irrigate large parts of the Bikaner, 
Jaisalmcr and Bahawalpur territories as well as the 
Sutlej aud Indus riverines. 

That there is enough water in the Sutlej to spare 
for the desert as well as for Sind goes without saying. 
Hundreds of thousands of cusccs of water ure even 
now allowed to run to waste into the sea. More and 
more ramming works and canalization are needed. 
The newly projected Dower Sind Barrage is another 
good instance of a project for preserving this precious 
water for the time being and turning barren lands 
into smiling fields. A rough calculation of tile dis- 
charge of water through the present rivers shows that 
even after all the Punjab and the Sind projects are 
carried out, some 200,000 cusccs of precious water 
will still continue to run into the sea, while our 
desert lands are parching and thirsting for water. 
During the winter season, when the supply is low, 
hardly 25,000 msecs would be required both by the 
Punjab and the Sind irrigation departments for the 
Ha-bi crops. Much of the Jiabi cultivation in the 
Punjab is done on small river and well supplies after 
a rainfall of about 20 inches for the year. While 
well irrigation is not possible in Sind, the provision 
for ’dry cultivation in some parts of it is a relieving 
feature. • 

» Side by side with this scheme of new dams, 
weirs and canals for our rivers, afforestation in the 
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upper reaches, control of gra zing and estimation and 
utilization of glacial water-* front the Himalayan foot- 
hills are needed. A ccitain number of trial !>orings 
for the perched water in deeper layers m the alluvium 
uliuuld also he undertaken. 

Ivwstkrn Limits or tick Dkskkt 

Rejuvenation towards the eastern part of the 
dewtt is much easier than towards the northern 
limits. This part of the deset t differs from the 
numerous Dhoroes and dry river beds of the not them 
suid western parts. It is more or less a roeky plateau 
along the fringes ot the Ara\alli mountain*-, now so 
greatly denuded and tinned into a peneplain oi arid 
waste laud, the results of sub-net ial decomposition 
and re-deposition of rock material, stream wash etc , 
on the lower levels. The liner debt » is removed by 
the wind agency and spread over many miles of 
barren country, with scattered outcrops of old 
crystalline rooks here and there. Occasional storm* 
of ram are the chief source of water even in this area 
and some wheat is grown in valleys under favourable 
circumstance*. The Lum river system is the most 
vital part of this side ot the desert and it has to be 
saved, for the gt eater part of the year, from a loss 
of its water through terrific floods and from drift 
sand. Observers have marked a climatic change of 
slight intensity here. In his geological survey of 
kujputann. Dr A. M. Heron has referred to an 
increase of rainfall in recent years, evidenced by deep 
increase of painfull in recent years, evidenced by 
deep trenches and dissections in the lulls, by streams 
deepening their beds and cutting back the higher 
portion of the alluvium. As we go towards southern 
Kajputuna and northern Oujrat, there is a decided 
improvement m the rainfall, from 25 to 30 inches 
having been recorded there. These are all very 
hopeful signs for revival of the Steppe desert area, 
falling within the limits of Rajputnna 

Okot.rai'hical Value or thk Luni IUsin 

What is really needed by way of planning here 
is sonic well-designed solid training works on the 
Luni and its numerous tributaries, which carry 
thousands of eusecs of precious rain water into the 
sea without notice during the season. It has quite 
a flashy seasonal flow and its waters turn brackish 
downstream. In spite of this, nearly half af the 
agricultural wealth of the Jaipur state, which forms 
a part of the desert, is due to the presence of the 
J«mii and its tributaries. 

Tfte Luni river has its source in the Aravatli 
range and has a decent catchment area near Pushkar 
lake. Its total length is "nearly 500 miles, its average 


•do**- I in 1500, depth H feet, width 3,800 feet ami j- 
approximate basin area 22, 000 sq. miles. It 
greatest peculiarity is that it tends to increase it 
width rather than deepen its bed. The flood water*, 
do not get time enough to scour the bed, so that 
instead of taking its normal course through its own 
valley, the river spills over the country, and 
endangers not only the farms and fields but also the 
very few communication lines, such as the Jodhpu? 
railway, which actually unis parallel to it for some 
distance. The discharge during the flood of 1044 
was nearly 200, < HX) cusec^ and the surface velocity 
of the water 10 feet pel second. Lightning flood* 
are common m the Lum luuin and they' must lx 
prevented by some means. The flood absorption on 
the way is wry considerable, which is therefore .* 
hopeful feature of the desert for laising dry crops. 

To prevent all the gix.nl waters draining tin 
east margin of the* desert from being wasted into llw 
Kann of Cutch, engineers should construct sonu 
terraces and bunds across the Luni and its tributarily 
in the upper reaches, m order that the discharge may 
be controlled and the waters allowed to flow 
smoothly and slowly downstream. Contour terracing 
for raising tunic wheat crops is recommended. 
preventing inroads of sand, green vegetation screen 
and other solid but permeable barriers have to Ik 
constructed along the banks of the rivers. 

Outside the Ltmi basin, there is aiiotln; % 
important feature of the Steppe desert area, iij., tin 
numerous natural reservoirs lor water, the Jlnl* a* 
they are called in Rajputaaa. They cover many 
square miles, #\g., the Rhatkini Jhil in the S. \V. 
the Jodhpur State, is some 50 sq. miles in art.* 
during the monsoon season. When they are dry 
they yield rich crops of food, such as wheat and gran: 
during the winter season. The chief point about 
these J hits is that they are the result of inland 
drainage and soon turn into salt marshes. Whik 
reviving the desert, efforts have to be made to prewnt 
this speedy conversion of fresh water lakes into salt 
marshes by skilful building together with a pro 
gramme of afforestation on their banks, in order t< 
prevent the lakes from emptying quickly. 

Links of Communication 

Such a scheme of reviving the desert 
would be worthless without proper roads and cor* 
nmnicatimis and improvement of such few but vit.d 
lines of communication as exist in the different p<»’, ^ 
of the Indian desert. A glance nt the map, will sh*** 
that although there are some old camel and' ear a \ < « 
path's going in different directions, and a con,* * 
of railway lines belonging to the Jodhpur ^ • 
tlikaner States, there, are practically no roads, frwb ^ 
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motorable. Throughout the desert area there are 
dy two small cuts found, viz., Jaisalmer to Harmar 
id Bikaner to Kalayat. With the revival of the 
< dtaggar and the L,uni valleys, there will he an 
-.rgent need for two new railway lines along their 
’.alleys. Thousand of acres of land and numerous 
-;glomerated villages will thus Ik* catered for and 
’.here will be increased prosperity in both the valleys. 


of damming a river in higher reaches must have its 
rejaarenssious downstream and must have its sanction 
from the governments of the different provinces and 
states. Any damage done to the hillside or the water 
courses in the plains must be made good on the basist 
of cooperation ami coordination.’ If the Central Gov- 
ernment cannot interfere with the different provin- 
cial or State administrations, they can all come to 
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A Regional Basis of Planning Nkcrsaary 

It is to be clearly understood that such a scheme 
'’ reviving the desert areas by. means of renewed 
ir Ration and communication can only be undertaken 
°’ 1 a regional and not a provincial basis. Any scheme 


sonic mutual, understanding as regards a successful 
programme of planning and a judicious allocation of 
the waters for fheir territories. On the north side, 
the. rtewly-forraed province of East Punjab,. and the 
states of Patiala, Nabba, ^Bikaner and Bkhawalpur 
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will l*c involved ; while on the cast side «*l the desert, 
Ajmer-Merwara, Siroht and Jodhpur States will he 
affected. Only a wise, long-range and regional policy 
would be profitable to all of them, inasmuch as the 
‘interests of the different peoples inhabiting these 
territories would he ^dV guarded ther*b\. 


Com m.sion 

So the Siud-ttajputana desert is not a real 
desert nor can it be -aid to be expanding 
on its north and east sides in any way. Its 
area would, on the contrary, shrink rapidly in 
these directions, (jte t as its growth has been arrested 
so efficient!) on its west, m the province of Sind and 
the Khaitpur State, alter the opening of the Sukkur 
barrage in 1032) if only the aid of scientists and 
engineers is sought after a thorough geographical 
survey of the entire area. 
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waste: cinchona materials for production 

OF QUININE 

SP on A MO Y JM UK H 15 K J HE 
»»KNi;\l. IMMIIN IT V NKSKARCH rAHOIMTOKY, CAI.CI;TT4 


AT India produces less quinine than she needs 
was painfully evident to all during the past few 
wars when external supplies lmd been cut off with 
Japan'* entry into the World War II. Before the 
War, the annual consumption of quinine in this 
country was 2,10,000 lbs. out df\vhich only 70,000 lbs. 
were produced locally and the remaining 140,000 lbs. 
were imported. The sudden stoppage of inqwrts 
created a gap, which it has not as yet been possible 
to fill. The potential requirement of quinine is, how- 
ever, much higher, tunning over a million pounds 
every year. It is therefore worth while to consider 
the means by which the production of quinine can 
be sufficiently increased in order to nu/et our require- 
ments. The possible ways by which this object may 
be achieved are . (0 by extending cinchona planta- 
tion areas ; (ii) by improvements in cultivation 
method, in the widest son sc, leadiug to increased 
yields from the same area ; and (fii) by recovering 
the quinine thrown away with the waste cinchona 
materials* 

Kxtknsion op Cultivation 

Extension of cultivation is the most obvious 
means of increasing the- production of cinchona. At 


present, almost all tlw cinchona plantation* au 
owned by the Government {which are mainly m 
Bengal and Madras and some are in Assam), and fmm 
available reports it appears that they have adopted 
certain expansion schemes, though these are of \cn 
limited scope compared with both actual and tic. 
potential requirements of the country. To cite :m 
example, it has recently been, announced by tin 
Government of Bengal that they have fixed the target 
of production of quinine at 1.00,000 lbs. a year, which 
they expect to reach by I960. Private parties ar> 
now being called upon to start cinchona plantation- 
to supplement the production under Governnnnt 
auspices. But cinchona trees need from 7 to 8 >v s 
to mature and yield the required quality of bark 
and therefore quick returns cannot be expected i «• 
mediately after taking up the venture. iJesid ^ 
cinchona needs a special type of soil and climate 
our present knowledge is not adequate to pre ct 
with certainty the suitability of any particular wc* 
for cinchona cultivation. The prospect of a l k: 
I>eriod of waiting coupled with uncertainty of sue* 
is sufficient to scare away many a would-be cinch na 
planter. The Government had not been, m the \ d, 
eager to extend help and protection to private enter- 
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isc in this field. There i,s a primary need of a 
: orough scientific study leading to the charactema- 
: *u of the soil and the climatic conditions for success- 
rl cultivation of cinchona. Such a preparation can 
,ily serve to inspire confidence among planters and 
to healthy expansion of cinchona production. 

IMPKOVKMKMTS IX Cri/ITKAL MkTHODS 

The improvements that are needed in the j»ri> 
.at system of cinchona growing in India are 
...any.’*’ The need for the characteri/.ation of soil 
aid climatic factors has been just mentioned. Tlieic 
> great scope for increasing the alkaloid contents and 
.titieularly of the quinine contents of bark This 
. .*a be achieved by scientific methods of selection and 
<eding and by controlled propagation of desirable 
trains and the elimination of undesirable ones. At 
Me sent, the average Indian bark contains not more 
’i m 5 per cent of quinine as against from 8 to 10 
vr cent in Java. The scientific investigations in 
. idtural methods should also be directed towards ini- 
Roving strains of cinchona so as to produce varieties 
iiich will give higher bark yields and will be Jiardv 
to be grown in the plains. 

The above, howevci, refer to long-range plans 
a.d even if they are given effect to now, the results 
. in be achieved after several years, and in some 

• is decades. Hut the demand for increasing the 
reduction of quinine is urgent and immediate, and 

Ms for immediate steps for relieving the critical 
* tuation. 

A suggestion was made during the last war for . 
"looting a modified method of cultivation, commonly 
'lown as the “Russian method”, for quick prodtic- 

• m of cinchona. The essential part of the method 
' In plant the cinchona with close spacing and to 
’’0>ut all or some of them while young, thus yield- 

a crop of harvest within a short period after 
•‘Mting. The name owes its origin to the belief 
‘‘"■at in Russia, where conditions are adverse due to 
in the winter, cinchona has been successfully 

- .vn hy adopting a similar procedure. The seed- 
- raised in the spring arc wintered in green-houses 

;j 1 '. put out in the open during: the next spring. 
;!i! ... are uprooted before the advent of next winter. 
i! - Indian plantations where green-house is unneces- 
1r ', itjdionld be possible to 'modify and adapt the 
yi’ od suitably so as to yield the optimum results. 
v,, ' : experiments on these lines were also reported 
o Sve been undertaken in certain Government 
!n ’ion a plantations, and the results are awaited 
'‘•h interest. 

- * /oine of these have been discussed in an article hv 
Z P. Baan and the author in the Indian Journal of 
* 4r >7, Jannary-Marrh, 1947. 


Nkkd ok Chkakkr Mkthou ok Extraction 

The drawback of the above method, however, is 
that the young plants will yield material relatively 
poor in alkaloids, and the cost of extraction would 
consequently he considerably higher, liven if it 
were possible to peel off the hark of the young plants, 
this would contain only from 20 to 2'S per cent 
of total alkaloids and would yield from 10 to 1‘5 
per cent quinine sulphate fiom 2-vear old plants. 
Hut in practice it is difficult and uneconomical to 
separate the hark from such young plants, and the 
alternative would be, as is done in Russia, to crush 
the whole plant into powder and to extract the same. 
The total alkaloid content of the whole plant material 
would not ordiitarilv exceed 10 per cent. The 
success of the whole method would therefore depend 
upon finding an alternative and cheaper method of 
extraction of the alkaloids from such materials in 
place of the present method which is based on ex- 
traction by organic solvents. 

Acid Extraction I’rixkss 

The acid extraction of cinchona hark 1ms often 
been tried as an alternative method for the isolation 
of the alkaloids. Experience has, however, shown 
that by extraction with dilute acids, not more than 
50 per cent of the alkuliods originally present in the 
hark can ordinarily he isolated. But this drawback 
can be obviated if the alkaloids in the acid extract 
can be removed by adsorption on some suitable 
material so that the regenerated acid can be used 
again for the extraction of the bark. The adsorbent 
in its turn can be washed free frnm the alkaloid by 
dissolving out the latter with suitable solvents. A 
portable plant for the extraction of cinchona, based 
on the acid extraction cum adsorption principle, has 
recently been developed in the U.S.A. as a result of 
researches carried out under the auspices of the 
Engineer Hoard of Research of V.S. Army. The 
extraction runs in a continuous cycle, the acid being 
circulated alternately .through the hark and the 
adsorbent, and the efficiency of extraction is stated 
to he 90 per cent. 

The product obtained by this process is 
“totaquina”, a mixture of all cinchona alkaloids 
extracted from the hark. It has been claimed that 
the totaquina prepared in this manner i.s pure, and 
the cost, which has been given as $0 0038 fj>r a 
10-grain dose, is low compared with that of quiua- 
erine (iqepacrinc) or even of quinine at pre-war rates. 

In America, the problem that they set out to 
solve was to ^ exploit the scattered and isolated 
.cinchona stands, discovered by laborious searches in 
the forests of South America, Portability of -the 
plant was therefore a main consideration for them. 
But in’ India, where most of the cinchona i,s now in 
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Lite Government plantations ■ ituuted in fairly compact 
areas, efficiency and economy of extraction, rather 
than portability arc of utmost imf«orta»ec A syn- 
thetic ton-exchanging rtsin has been used by the 
•American workers as the ad-orbent. But this is not 
available in this country, and for developing a process 
on these lines in India, it will be necessary to find 
out adsorbent materials, possessing the necessary 
characteristics, and tasilv available in this country. 
Researches are also necessar\ > for working out the 
details and designs of the plant for working with the 
types of materials .utuallv to be employed for 
extraction. 

KF.euVKkY or Al.KM.OIOs IkiiM VVivsrr M.vikki.m.s 
If a cheap pro* ess <>| extraction, a-. envisaged 
above can be successfully developed here, it will also 
open up other possibilities in cinchona production. 
At present, onlv the bark of the cinchona tree is 
collet ted and the other parts ate thrown away. These 
waste materials also contain a very low percentage 
of cinchona alkaloids, which it would be highly 
uneconomical to extract by the solvent process at 
present in vogue But as the relative weight of the 
waste fraction is high compared with that <>t the 
bark, the actual amount of alkaloids that is thrown 
a wav becomes considerable. The approximate 
average proportions hv weight of the different parts 
of cinchona plants and their alkaloid contents for a 
3-vear old cinchona tree, arc given below : 
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* Work in iticsr dim tiotis i- prm ceding in the Itcngal 
Immunity Research Ia»t**>ratorv and tlie preliminary results 
have recently twen comninnie.ited to the Journal of the 
Institution ol Chemist* (Iudini. 


It will l>e seen that the waste fractions cotnpi. , 
36 per cent of the total alkaloids contained in i , 
cinchona and these amount to about 56 per cent of f , 
alkaloid contained in the bark. The actual wast-.. 
of cinchona alkaloids from the Indian plantation, 
can be ascertained from the above proportion - 
According to the Report of the Principal Quini: 
officer of the Government of India for the 
1944-45. the production of quinine sulphate v, 
101,419 lbs. and that of cinchona febrifuge fa mixttn 
containing about 80 per cent of the cinchona alkaloid- 
mostly other than quinine) w as 62,355 lb>. dm in., 
that year. These figures correspond to a recovii . 
of about 124,427 lbs. of total cinchona alkaloids fro; 
bark, and the quantity of alkaloids thrown aw.t. 
with the waste fractions would therefore amount t 
about 69,679 lbs It can be easily imagined wh.n 
relief could have been brought to the millions 
malaria patients, left untreated, if these 69,679 ll> 
of cinchona alkaloids were recovered and were mail, 
available for their treatment. 

Of the waste ft actions again, wood contains tK 
major part of the alkaloids a*nd since the rd.itiif 
probation of wood increases at the expense of K-au 
with increasing age of the tree, this constitutVs :h. 
most important fraction m connection with (!;. 
extraction of alkaloids. It is dear therefore that 
the acid extraction method including the nd-orVo ' 
of alkaloids can be adapted for the large •< 
extraction of the waste cinchona fractions, ami p.c*'. 
eularly of the hihkI, on an economic basis, tlm !>< 
itself would be of immense benefit to the cotmtrv c 
the present time. 

A cheat) process tor the extraction of qmmr. 
will not only be of help in the present cmetgei..' 
but will certainly replace the present costly nietli'»: 
of quinine production altogether. India is a p "■ 
country, and to quote Mr Calder (formerly Supu'.a 
tendent, of Cinchona cultivation, Bengali, “Mahan 
is a poor man’s disease while quinine is a rich ni’i'i's 
remedy”. To produce more quinine and cluai 1 ' 
quinine is therefore the nml of the day. 



SALINE SERIES IN THE SALT RANGE OF THE PUNJAB 


875 


March, 1948 


ON THE SECOND SYMPOSIUM ON THE AGE OF 
THE SALINE SERIES IN THE SALT RANGE OF THE PUNJAB 


r p\VO antagonistic theses on the age of the Saline 
' Series in the Salt Range of the Punjab* are still 
maintained bv the contributors to the Second Syinpo- 
-nun* held on the subject in December 1945. The 
views arc frankly opposed to each other. 

The two primary lines of evidence advanced in 
the present controversy are (1) palaeontological 
evidence indicating a wealth of microfossils of 
Tertiary age in the salt 'marl and associated rocks, 
:iul (2) "field evidence for stratigraphic continuity 
between the Saline Scries and the acknowledged 
f.imhrian beds”. The proliferation of palaeonto- 
...rival evidence admirably put forward by Salmi and 
las collaborators, and the finding of microfossils, c.g., 
roods of conifers & angiosperms, cuticles of grasses, 
.’.atinous parts of insects etc. and their repeated 
• ■ccurrence in various rock samples (including the 
!•;! shales where it is ‘very hard to imagine that they 
.•<>uhl be other than in silu) at widely different 
l- clearly indicate an Eocene or later age for 
the Saline Se’ies. Hut from the field evidence Gee 
0 '|i 95-1151+ and others have shown that the Saline 
S vies is in its normal position when below the Purple 
Sandstone Series (Cambrian!, and in sections with 
’.plications of a normal sedimentary overlap of the 
< striving Talchirs (Carboniferous), and as such 
••’.mibrian or pre-Cambr : an in age. Wadia (p. 251) and 
T » j vies (1944, 1945, *•*) hold that the infra-Cambrian 
; >• ><i t ion of the Saline Series is due to tectonic 
’’".ovements. Still others (Lam ha, pp. 31-32; Krislman 
h Aiyengar, p. 90, Dar, p. 226) believe that the Punjab 
■'dine Series and Knhnt Saline Series (of known 
Lrtiary age) either belong to one sedimentary origin 
i of the same age. 

_ As against Sahni’s discovery of microfossils in 
Saline Series, Gee (p. 112) points out that these 
ierofragments were not of indigenous origin. 
"Percolating* ground-water could certainly carry 
v r-oscopic, buoyant plant-fragments for consider- 
!e d stances into the readily soluble rocksalt and 
ibly into the less soluble gypsum and porous 
It is, however, more difficult to imagine 
’’ same phenomenon taking* place in the Kerogcn 
Supporting Gee’s idea, Sir Lewis Fermor 
36) holds that the plasticity and incompetence 
'he stratigraphical sense) of the Saline Series is 
’■risible for such contamination. Likewise, 
nor p. 83) hypothesizes the possibility of admix- 
of Eocene salt containing contemporaneous micro- 

■ References to pages are of the published account of 
Second Symposium (National Academy of Science,, 
•abad). 
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fossils to Cambrian salt during the so-called Salt 
Range thrust. Most of the geologists of the Cam- 
brian school have attempted to explain away the 
presence of mierofossils in some such ways. But 
they have either avoided or failed to explain the 
occurrence of the flora and fauna in the Kcrogen 
shales. Rao (p. 256) points out that the organic 
remains which the Kerogcn shales contain in each 
ease definitely belong to the contemporary floras and 
faunas. It has also been emphatically observed by 
Wadia (p. 250) that "it is hard to believe or discount 
the evidence of fossils as presented by Sahni and his 
collaborators in their later papers. Incompetence of 
strata, their plastic flow, crumpling and solution 
channels do not give satisfactory explanation of the 
presence of micro-organisms} in the beds of rocks 
penetrated by borings of over 100 ft." * 

Sahni (p. xlv) claims that his fossil specks are all 
in situ materials contemporaneous with the rocks, 
which therefore cannot be other than Tertiary, 
Fossil evidence usually corresponds to field evidence, 
Tf they disagree, "it is the direct evidence of the 
fossils that is to be relied upon : palaeontology is a 
surer foundation for stratigraphy than field 
evidence." In view that the megafossils arc absent 
microfossils are perhaps stated by Sahni to be of 
more use in stratigraphy than the tnegafossils 
(p. xlvi). But it should be made clear that foramini- 
fera of derived origin have already been recorded 
from the Saline Series (pp. 37 & 218), and that the 
microfossil technique has not yet proved itself 
definitely more helpful than megafossil data in 
strntigraphieal work. Gee (p. 96) has further 
attempted to discredit the microflora on the ground 
that it may belong to Cambrian. This suggestion is, 
however, untenable. Anyway, it must be admitted 
that the palaeontological evidence still stands strong. 

Gee (pp. 99-112) has given a well-illustrated and 
convincing account of a number of additional critical 
exposures to support his contention in favour of 
Cambrian age for the Saline Scries. A few of the 
important results of his fresh approach to the 
problem include (I) occurrence of pink gypsvyn as 
pebbles and one large boulder (probably of the Saline 
Series pf that locality), near hill 1127 north-east of 
Dauk Khcl in the eastern end of the Salt Range, in 
the lower pgrt of the Talchir conglomerates, 
indicating a prc-Talchir age for the Saline Scries, (2) 
norinal sedimentary contact between Talchirs* and 

r v "■ a 

. S Tte word ‘microfossUV wotld haVe been more appro- 
priate instead of 'mlcro-organtahs*. 
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the underlying Saline Scries in the Hhodha Wahan 
area west of Rutta and that the sequence of beds of 
the Saline Series resemble the one underlying the 
Purple Sandstone at Amb, (3i gypsum-dolomite oil 
shale sequence ha-, been eon firmed as occurring 
below the Salt Marl stage and a part of the Saline 
Series, (4) certain lithological similarities between 
the rocks of the Saline Scries amt the overlying 
Cambrian beds, (5) iutet bedding between the oil 
shales of the Saline Series and the Cambrian (or pre- 
Cambrian) dolomites of the upper stage of the series 
near Uatta, below Sakcsar. These held evidences 
together wit It those reported in the last symposium 
that in sections the junctions of the Saline Scries and 
the overlying Purple sandstones (Cambrian or pre- 
Cambrian) and Talchir boulder bed (Carboiiifetous) 
are of normal sedimentary nature, convincingly 
prove that the Punjab Saline Senes is of Cambrian 
(or older) age. 

Rao bpp. 218 210) and VVadta (p. 251) doubt the 
reliability of the critical sections in question. They 
hold that many of the tectonic junctions may 
simulate the so-called normal sedimentary contact*. 
Rao, however, also considers the possibility of accep- 
tance of (ice’s views. In the light of deceptive field 
relations existing in the north and west of the Salt 
Range, Davies (p. 41) a too suspects the held evidence 
claimed by (lee & otheis, “for the basal Cambrian 
age of the Punjab salt.” Ibmevet, most of these 
arguments appear to be indirect or negative proof 
against Gee’s contention. 

faunba (p32), Krishnan v\. Aiyengar (p, ( ,fc)) and 
others haw pointed out important lithological simi- 
larities between the Saline Series of the Punjab & 
Kohat. Since Kohat salt has been proved to be of 
Tertiary origin* they arc convinced of the improbabi- 
lity of having two salt deposits of such widely 
different ages in dose proximity to each other. The 
bore-hole records of the sequence of oil horizons and 
grey salt in Saline Series appear to have a sort of 
affinity with the similar materials in Kohat (Latnba* 
pp. 31-32). The situation becomes more intriguing 
when the salt deposits of Mandi State (of assumed 
Tertiary age) are taken into consideration. “Then 
we have a separate block of Cambrian salt of the Salt 
Range area, so to speak, wedged in between the 
Tertiary salt of the Trans-Indus region in the west 
and the Tertiary salt of Mandi State towards the 
head of the gulf in the north-east” (Dar, p. 226). 

Oec (pp. 1 13*1 15) explains away the lithological 
similarities as having no direct relatiop to geological 
age, and that the occurrence of more than one salt 
deposits of different ages in the neighbouring 
localities is much less of a coincidence in the t geo- 


logical history of the Salt Ra«gc-Potwar-Kob..r 
region. 

Wadia (p. 251) complains that the important i 
of thrusts in the Salt Range geology has not bee: 
properly recognized by the geologists of the Cam 
brian school. It should be noted in this connection 
that Gee & others have repeatedly admitted thuH 
structures in the Salt Range, “but these do tug 
uecessiate a regional thrust”. 

It seems extremely difficult to reconcile thv 
opposing interpretations presented by diffvtcm 
contributors of the Second Svmposinm. Suggestion- 
for future research have, however, been made fo: 
palaeobotunical analysis of control rock specimens m 
undoubted Cambrian age to examine the validity or 
the contamination theory put forward by a numbe* 
of geologists (p. 115). Accordingly IIsu (pp. 92-94> 
attempted to recover miernfossilr from the Furplc 
Sandstone (Cambrian or older) and obtained negative 
result. 

Hut more recently Ghosh and Bom? (1947)* and 
Ghosh, Sen ^ Hose f 1 have recovered a wealth, 
of rnicfofossils (which include pteridonhvtes gymtws 
perms and angiosperms*), from the Saline St lie* and 
all the overiving Cambrian beds. The Vind'nan 
rocks have been found to be uttfossiliferou-. 
the data at hand, i.c., the occurrence of mierofnsvb 
in beds overlying the Saline Series of undi < q>ul*d 
age (ns stated above), it is neev-sarv that furthti 
extensive work be carried out, fc>r confirmation of tin 
conclusion drawn by Sahni on the age of the Scrii- 
in question. The other possibility that all the Cam 
bfian beds referred to belong to post-Cambrian m.w 
also be considered, if advisable. This is a matter to h» 
decided hv the geologists. However, it should 1" 
made clear that all micropalaeontological data need 
checking with the help of conpol. The reviewer 
has not yet heard about the result of radio-acth c 
analysis of the Khewra Trap as mentioned hv Sahm 
(p. 243). 

' l s 

4 

* A ngios pennons microfossik recovered from Sab **■ 
Series and Salt Pseudomorph beds. 
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SOME SCIENTIFIC AND PRACTICAL PROBLEMS OF 

AGRICULTURE IN INDIA* 


J. N. Ml 

U1KBCXOK, INtaAfi AGKICU.TUJ1M. 

rpHIS problems of produclion of food and raw 
•*" materials for industries from the laud are part 
and parcel of o bigger proposition and one can ill- 
all or d to lose sight of the wood because of the trees. 
In fact, it will not only be short-sighted but disas- 
trous to ignore the wider aspects. This more com- 
prehensive issue is the preservation, benetieiation, 
and ecologically balanced utilization of our natural 
i ..'sources of climate, soil, water and of laud and 
ammal fife. We should aim at systems of permanent 
agriculture and other lorms of land and water utiliza- 
tion which are suited to the diverse conditions ol 
soil and climate so as to meet our local, regional and 
national needs. 

Nature tends to build up in course of time an 
ecological balance. Climate, soil, plants, animals and 
man constitute a complex association ; each acting 
iiul leading on the other to a more or less. degree, 
haft has the power and apparently the right to modif> 
many aspects of it to suit his needs. “Resource 
depletion and impairment are as old as mankind and 
as* widespread as the inhabited portions of the earth. 
Hut m most primitive societies resources have been 
'abandoned in proportion to the needs so that the 
upply has been adequate despite destruction. More- 
over, when the resources, such as grain, have been 
narrowly limited, these people have moved down to 
liesli areas and not returned until nature has gained 
tune to restore the damage.” 

A programme of conservation includes in the 
case of renewable resources measures of preservation 
which will guarantee their quantity and quality, 
lostore, so far as is desirable and humanly possible, 
the biotic, soil and water resources. It should in- 
clude ’not only the restoration of resources to their 
former natural state of productivity where this has 
been damaged, but also wherever possible “the 
' topping up of that prductivity to a level above that 
which nature unaided has reached.” This improve- 
ment of resources has been designated “bencficia- 
tion”. Reclamation of a source, such as desert land 
»r swamp land, which is fion-productive is another 
aspect of improvement. This bencficiation is a neces- 
sity in order to maintain, restore or create a satisfac- 
tory balance between man and his resources. In the 
past, " benetieiation has been worked out by man 

* Adapted from the Ninth Sir J. C. Bose Memorial 
Lecture delivered at the Bose Institute on 30-11-1947 (see 
Scnmcs AND CtmTUM, January* 1948, p. 294). 
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through the empirical methods of trial and error 
applied by gcneiatious all over the earth. Science 
has, with the help of its methods and techniques, 
rendered such beiieiiciation much more certain, a 
matter of conscious planning and possible on a vastly 
enlarged scale. For non -renewable resources, such 
as minerals, efficient production and use must be the 
sole objective in order that they arc not wasted. 
Recovery and re-use are intimately connected with 
their optimum utilization, as also is the substitution 
of one icsource which is ample to meet the function* 
of another which is not so. 

For all these purposes what is wanted is an 
appreciation of the supreme importance of the con- 
servation of uutmul resources ineluding their bene- 
liciation and of tlicir judicious use. A statutory 
permanent organization at the highest level of science 
and administration is necessary to ensure the con- 
tinuity of policy regarding the conservation and 
utilization of resources. Such an organization should 
be a necessary part of a National Planning Board. 

Scientific Background of Agriculture 

Agriculture does not mean only the production 
of crops. Together yvitli forestry, fisheries, irriga- 
tion and other forms of use of water, preservation 
of wild life and scenic beauties, it deals with the 
conservation of optimum utilization of climatic, biotic, 
soil and water resources. 

Increasing attention is now being paid by men 
of science to the ecological aspects of agriculture and 
other forms of utilization of renewable resources. In 
its broader sense, ecology includes the study of man 
in relation to his environment and this concept is of 
value in the training of the agronomist as also in 
dealing with projects of agricultural improvement. 
The subjects of plant and animal ecology have a 
more direct bearing on crop production. The climate, 
the soil and the moisture regime of the soil are the 
most important factors, which determine the suitabi- 
Idy and economic possibilities of a crop in a region. 
H must fit into the ecological setting. The plant 
breeder continuously strives to evolve plants which 
will ‘thrive best in this setting and have jKiwer to 
resist pests and diseases, droughts or floods, or saline 
condition under which it will be grown. In intro- 
ducing exotic plants a study of ecological factors j* 
necessary. Climatic surveys, ecological phffit geo- 
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graphy, distribution of soil zones, soil groups and 
types are all factors of importance in plant introduc- 
tion. Similarly, a study of insect ecology is of great 
importance m the control of pests. 

The soundness of a system of cropping is deter* 
ipined by its stability. An improvement lias to be 
judged by its long term effect on the land and its 
productivity. The features of permanent agriculture 
arc determined by complex ecological relationships. 
It is possible to build up soil fertility and to main- 
tain it at an optimum level. This is an example of 
beneficiation of a natural resource. The effect the 
cropping system, the manurial treatments and cul- 
tural and other practices have on the land and its 
productivity determines its suitability. The crop- 
ping system and treatments of soil and other agricul- 
tural practices have to be fitted in the soil-elimalic 
complex in order that they arc of permanent value m 
Conserving the soil and its productivity. To achieve 
this objective crop rotations have been and are being 
evolved in different countries in which the soil- 
depicting crops, such as cereals and some cash crops 
are balanced with soil-improving ami soil-building 
legumes and grasses. Intensive search of suitable 
legume which can fit in the climatic and soil condi- 
tions ami also seasons of the year is being made in 
many countries. 

One of the most important items of our short- 
ami long-term research should be to undertake, on 
a wide scale, experiments with a view to evolving 
systems of cropping, manuring and correlated soil 
and crop management which will give us optimum 
production for each distinct l>^pe of soil ou the basis 
of permanent agriculture. The set-up of commodity 
committees unfortunately detracts attention from the 
general problems of soil productivity and crop pro- 
duction as it emphasises the study of single crops in 
isolation. This is a defect of scientific approach 
which urgently calls for remedy. It also relegates 
the distinct study of the soil to the background as 
the soil studies should not lie and cannot be con- 
ducted piecemeal in relation to the needs of indivi- 
dual crops. 

Intensified Effort for Food Production 

The present average yield per acre of our crops 
is unfortunately very loiv. On the other hand, we 
have the encouraging evidence for many crops tlmt 
the innate productivities of our soil are not low ana 
that a high level of productivity can lie attained. 
Even under existing conditions there is a striking 
difference between the overage maximum and average 
minimum yields of the same variety of crop in the 
same village. While part of this is due to innate soil 
differences, quite a substantial part is' due to factors 
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which are capable of immediate remedy. Anoth . 
advantage we have is that two, even three crops, m,r, 
be raised from the same plot of land. An incrca- 
in the intensity of cropping is an immediate pos>- 
bility, especially as regards extension of cultivable, 
of vegetables and some other crops in areas adjoining 
villages if certain difficulties could be removed. By 
far the major part of agricultural production is tin. 
job of tlie rural population scattered over about six- 
hundred thousand villages (including Pakistan). It 
is the job of the least literate anil resourceful section 
of the imputation. 

A very important omission m the set-up of the 
Agricultural Departments of India as compared with 
that of countries like the U. S. A., U. K., Canada, 
Australia, etc., is the opposite number of the County 
Agent or the Agricultural Inspector etc., as they arc 
designated in those countries. The duty of these 
men is to help the farming communities to organize 
themselves, to understand their difficulties, to bring 
the latter to the notice of other Government agencies 
and generally serve as a link of contact between 
them and official agencies who can help them with 
technical advice, materials etc., for increasing eili 
cietiey and introducing improvements. The County 
Agents get into touch with the respective State ►De- 
partments and draw upon the staff of the latter f«.i 
helping the solution of the difficulties of the lomier. 
An energetic effort commensurate with ou: problem, 
a definite organization on a country-wide scale, 1 - 
immediately necessary. • 

The United Kingdom during the War set up 
War Agricultural Committees in every country. They 
functioned very well and conti ihutcd significantly 
to the achievement of increasing crop production by 
about 70 per cent. They were the active links be- 
tween the State and the farmer. In the U. S. A 
about 90% of the contemplated target of production 
wa*. achieved during the War. In the U. S. A. the 
extension service and the soil conservation service 
form two characteristic organizations which concern 
themselves respectively with the extension of the 
results of experiments to the farmer’s fields and with 
soil conservation measures in them. Similar organi- 
zations may he set tip in our country and their objec- 
tive and functions as also their relations with the 
Agricultural Departments may be clearly defined. 

For the immediate programme we have to draw 
upon the knowledge we already possess. There are 
three sources of such knowledge : — 

(1) that which the efficient farmer has ; 

(2) that available at our experimental stations , 

(3) what has been gathered in the different 

countries of the world after years «>f 
experimentation. The broad scientific 
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conclusions deduced from the latter 
source, especially where it is corrobo- 
rated by experiments in India, should 
also obviously be suitable for use in the 
immediate programme. 

A critical scrutiny by competent men may, however, 
he necessary. 


Manuriai, Kxckri.mknts 

Experiments in India and the expcriineuce ol 
the good farmer show that soil fertility can be built 
up by judicious manuring, cultural practices etc. A 
urge-scale trial with paddy on 27 acres of land in 
Mysore has demonstrated that the average yield per 
acre could be raised front about 1450 lbs. to 3200 lbs. 
A mixture of oilcake and superphosphate (the latter 
king replaced in later years by bonemeal and cal- 
cined tricalcic phosphate) supplying 12 lb. of nitrogen 
and 18 lb. of phosphoric acid jK-r acre and 1 to 1 
tons of cattle manure were used. The permanent 
mamtrial experiments at Pusa (Bihar) also show 
agreement with what our peasants already know that 
lannyard manure ctfti build up and maintain soil 
Urtihty. These experiments have also shown that 
ci ecu manure fertilized with phosphates is almost as 
pood a substitute for heavy doses of farmyard manure. 

< tilfakes were also found to he very efficient for this 
purpose. Even a mixture of nil the three major 
fertilizing ingredients, N, K, Phosphates in the form 
of artificials, increased the yield. The use of green 
manure is very well known to the Indian peasant and 
he has been using it for centuries mostly under ram- 
i', d conditions. Although mnnurial experiments have 
not always been properly conducted in the past and 
are rarely correlated with the soil type, the balance 
of evidence clearly shows that our soils generally 
Kspbnd to a combination of nitrogen and phosphate. 
I' is possible that ' with the use of heavy doses of 
1 oth the response and higher crop yields may he 
found with potash also. 

The total allocation of nitrogenous fertilizers to 
India is two hundred thousand tons. Our internal 
production from all sources including the coke and 
i- as ovens if fully utilized may add a maximum of 
another 40 to 50 thousand tons. This is quite in- 
adequate to meet our purposes. It will be some time 
beforejthe contemplated Government factory at Sindri 
'•O’ues into production. Also, our requirements of 
mrogenous and phosphatic fertilizers may ultimately, 
' lien their values have been established and demand 
seated, run into a few million tons of each. We 
Inue neither sufficient farmyard manure nor oilcakes 
meet our fertilizer needs. Besides, oilcakes con- 
* Mutc one of our most .important cattle-feeds. *Use 
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of green manures and super-phosphates, or in regions 
of acid soils bonemeal, constitutes a way out of our 
difficulties. Thfc permanent manuriul experiments in 
Pusa (Bihar) show that the quantity of fertilizers 
added from external sources to the land is the least 
when green manures and Mijier-phosphatcs are used. 
Besides, only phosphatic fertilizers are required. It 
is, however, not meant to convey that nitrogenous 
fertilizers are not required in quantities. The point is 
that we cannot have them in sufficient quantities. 
The estimated output of bones per year in India is 
about one million tons. I cannot say how* far these 
figures are accurate. But not more than 5% of this 
quantity is utilized at present. There is considerable 
difficulty in collecting the bones. An intensive effort 
should, howcvei*, be made to utilize them for manurial 
(as also industrial) purposes. It should be possible 
to import ‘super’ in large quantities or phosphatic 
rocks and sands for conversion into it. 

In many ureas the rainfall is quite good, but 
much of it runs to wrfsle. Evaporation and desiccation 
by scorching dry wiuds is one of the causes of this 
waste. An extensive programme of planting of trees 
as wind breaks, which also give protection against 
damage by storms, should lie embarked upon imme- 
diately. Quickly growing trees for supplying fuel 
to the villages, fruit trees, fodder trees and in 
general trees of importance in rural economy should 
be chosen for this purpose. Villages I know of in 
detail do contain trees of economic importance and 
they used to contain more of them when I was young. 
Some of them must have been imported from other 
areas and established in the villages. It seems that 
the importance of wind-breaks and the beneficial 
effect of trees lias been long recognized in our country. 
The trees planted on the sides of tanks in many parts 
of the country bear testimony to this. 

In many areas where rainfall is scarce, develop- 
ments of pasture and of trees offer greater scope. If 
we simply look on the immediate measures, we shall 
he postponing the day for more fundamental and 
profitable solution of our problems. The immediate 
programme has, therefore, to be dovetailed into their 
‘near immediate’ and ‘ultimate’ aspects. A thorough 
survey of our underground water resources should 
he taken up immediately and a great deal could be 
done in the matter of water conservation. 

Another measure which requires a more inten- 
sive drive is the production of better seeds by 
peasants locally. If the good peasant could be inte- 
rested, there should not be much difficulty in 
pushing up the production of good seeds. 

.There is*a great variation in yield of the same 
crop and perhaps of the same variety in the same* 
village. Innate soil differences and lack of manures 
and •fertilizers are two possible reasons. Also, want 
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of facilities and Ud*ouf for timely cultural opera- 
tions is another. Yield from land, which is not cul- 
tivated by the burners commanding adequate faci- 
lities, is generally very low. This class of men has 
to depend upon pursuits other than agriculture to 
supplement their income from it. The percentage of 
»uch not-pr opet lv-eai ed- for land seems to he consi- 
derable. We should therefoit immediately concen- 
trate on raising the level of yield o| these areas to 
what is jjovsilde by drawing upon the knowledge of 
the good fanner in the village itsell. 

An all-out effort and a veil planned organization 
as indicated above in rough outline are required to 
make possible a purposeful and sit-t. lined drive. In 
the rural aieas time are nn n with intelligent self 
iutete‘-f and idealism, knowledge °f local conditions 
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and conscious of the needs of the situation. It shou'ri 
be possible to obtain their co-operation and with thee 
help orgauize the work in the villages. Prizes, show - 
monetary rewards, certificates of merit etc. may 1;, 
arranged to encourage the fanner and to be efficient 
the best fields may be utilized for purposes of demon 
stration. 

We cannot afford to neglect any factor, the adop 
tkm of which is feasible and will contribute to tin 
objective. The cumulative effect of all these factors, 
some of which individually may’ not be consider eu 
to be of much significance, is very great indeed. It 
is also neither purposeful nor helpful to limit mu 
efforts to increased production of food crops. Amnia, 
husbandry, fisheries and commercial crops should 
receive simultaneous attention. 


flotes anb Bcws 


INDIAN INSTITUTE OF MKTAI.S 

Tick inaugural meeting of the Institute, as 
announced eat Her (See Science and ( utttttc, Decem- 
ber, 1D47. p. H7) was held in Calcutta, on December 
2!>, JfH7, Sit J. J. Ghaitdy presiding. 

Inaugurating the Institute, Dr S. 1*. Mooketjcc, 
Minister for Industries and Supplies, Government of 
India, said that a new era was about to open in the 
field of metal pioduetion. Until now India’s mineral 
industry was not fully harnessed to provide for her 
industrial development. As a result, barring coal 
uml iron ore, the bulk of her mineral resources had 
been exploited solely for cxjxirt. 

The basic metal production in India today was 
abunt I.OOO.tKXf tons of steel. 6,000 tons of copjwr, 
4, (MX) tons of aluminium, a few hundred tons of anti- 
mony and a negligible quantity ot lead, but the 
country's requirement of these metals was' many 
times greater. In addition, metals such as zinc, tin, 
niekef, tungsten and berylllium were not produced in 
the country’ and India had to depend on outside 
sources. 

India, however, had sufficient resources fi?r a 
- great and well regionalized metallurgical and heavy 
enginVcring industry as well as for mineral-based 
heavy chemical and other industries. There were 


vast deposits of iron ore and bauxite and pr’ipu 
development of steel and aluminium industries aloia 
would be able to make India stand on her own legs 

Dr Mookerjcc hoped that the Institute could 
bring home to its members and through them to the 
public an idea of the resources available in the 
country and also serve technologists for processing, 
design or construction. 

In his presidential address, Sir Jehangir Ghamly 
referred to the Central Government’s decision to ac- 
cept the Iron and Steel Panel’s recommendation for 
the establishment of two new steel plants vvjtb 
initial and ultimate capacity of 500,000 tolls and 
1,000,000 tons respectively. He said that private 
enterprise was in a position to own and manage them 
under certain conditions, or, it necessary, would 
agree to joint ownership with the government. It 
was, however, essential to exclude provincial gov- 
ernments from participation ii\ them. Speaking on 
industry in general, h’e deprecated nationalization, 
which engendered a sense of insecurity and nervous- 
ness in industrial circles. 

The following were elected to tiro Council of the 
Institute for the year 1948 : President — Sir J. J- 
Ghandy ; Vice-President : Dr D. R. Malhotra and 
Mr j. S. Vatchagandhy ; Treasurer : Mr C. J. Shah ; 
Secretary: Dr D. P. Antia. 
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MINING. GEOLOGICAL AND METALLURGICAL 
INSTITUTE OF INDIA 

In his presidential address at the forty- 
econd Annual General meetinjp of the Institute, 
held at Calcutta on January 30, H)48, Mr J, K. 
Dholakia, the retiring president of the Institute, 
-tressed the need for large-scale mechanization and 
organization of the coal mines in India in order to 
ittain the target production of 42 million tons ten 
wars hence as envisaged by the Indian Coalfield 
^ ommittee. He suggested the formation of a 
committee to examine the possibilities of develop- 
ments in regions and to co-ordinate and execute them 
n such a way that it can be a prelude to the future 
planned production policy. 

Continuing Mr Dholakia emphasized that 
industries should not be nationalized and private 
nterprise should be allowed to work with its capital 
and brains to help the Government towards the 
industrial advancement of the country on a co-ordi- 
nated plan. 

The following were elected olliee-bearers for the 
v ar* 1948-49 : President : Dr W. IV West ; llonoraty 
w cu tury : Dr V K. Ghosh ; Editor of Transactions : 
Dr M. S. Krishnau. 

The Government ot lndui I’tiz e and the Insti- 
air's Gold Medal won: awarded to Dr II. Crook- 
hank of the Geological Survey of India for his work 
n Minerals of the Rajputana Pegmatites 

The Institute ’s Silver and Bronze Medals were 
m. it <led to Dr G. Dessau of the Geological Survey of 
India for his work on geophysical prospecting in 
India and to Sri A. K. Ghosh of Calcutta University 
College of Science and Technology for his work on 
microfossils respectively. 


B A KOI Y A MJSAN PARISH. 4 P 

The inaugural meeting of the Parishad as 
'nounced earlier (See Science- and Culture, December, 
( -H7, p. 248) was held in Calcutta on January 25 
’• 1 st, Sri Rajsekhar Bose presiding. Prof. P. N. 
I’ancrji, Vice-Chancellor, Calcutta University was the 
■ hief ^uest on the occasion . 

Inaugurating the Parishad, the Vice-Chancellor 
•'oped that rich fruits would be available by 
-fudying science through the medium of mother 
tongue. He said the University had almost decided 
introduce Bengali in all its courses. It was only 
a matter of few years when they would be fully 
Prepared for the complete success of this project. In 
his opinion examinees in the Intermediate and B.Sc. 


(Pass) courses should from now be allowed the 
option of answering the question papers in Bengali. 

Speaking on the subject of Scientific Termino- 
logy in Bengali, Sri Bose narrated the history of deve- 
velopment of such terminologies, and said there were 
two schools of thought prevailing. One school led by 
Sri Jogesh Chnudia Roy wits in favour of retention of 
English terminologies, while the other stressed the 
need for coining every word in Bengali. He explained 
with illustrations the relative merits of these two lines 
of argument. 

The following were elected office bearers of the 
Patishad for tluj year 1048: President : Prof. S. N. 
Bose; Vice-Presidents : Prof. K. P. Chattopadhyaya, 
Dr S. 0. Law and Dr S. 0. Mitra ; Treasurer: Dr J, 
Gupta ; Honorary Secretary : Dr S. N. Dagchi. 

Dr Sundnri Mohan Das and Sri Jogesh Chandra 
Roy, Vidyanidhi were elected Honorary Foundation 
Members of the Parishad. About 500 members were 
enrolled as Foundation Members of the Parishad. 

The importance and necessity of disseminating 
scientific knowledge in vernacular with a view to 
helping speedy development of our land and people, 
where much is to be achieved in short time, will be 
admitted on all hands. The tinielv publication of 
the monthly Bengali journal, Jnan-O-Uijnan, entirely 
devoted to scientific and allied subjects, one of the 
first activities of the Parishad, has been n move in 
the right direction. The objective laid down, viz,, 
to discuss scientific topics in the easiest language so 
as to be appreciated by the ordinary reader is laud- 
able, though it may not be easy. The editor has 
done well to emphasize the greatly changed citcum- 
stanccs today from the past when publications of 
similar nature proved to serve no useful purpose and 
had to be eventually abandoned. The list of contri- 
butors includes the names of such well-known per- 
sonalities as Sri Jogesh Chandra Roy, Sri Binoy 
Kumar Sarkar, Sri Charu Chandra Bhattaeharyyu, 
etc. and bears testimony to the enthusiasm and 
active support which the venture, if properly sus- 
tained, is likelv to receive. 


ROYAL ASIATIC SOCIETY OF BENGAL 

* 

Speaking at the Annual General meeting of the 
Society held in Calcutta, on January 16 last, H. E. 
Sri C. Rajagopalachari, commended the valuable 
wqrk done by the Society in the realm of Ancient 
Asian and Indian culture and history. He added 
that their work was no less patriotic than dt those 
who had devoted themselves to the task of political 
and industrial advancement of th4 country. By their 
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works, the Society was enhancing the adf-respcct of 
the people and making a most valuable addition to 
the cultural wealth of the country. 

* F>r B. C. Law, the retiring- president, gave a 
brief survey of the Itulological researches carried out 
so far, India could ill afford to neglect investiga- 
tions concerning herself and Asia, if she really 
aspired to take her rightful pla&e in the comity of 
nations. 

Continuing Dr Law said that the attention of 
the modern world was drawn as much to prehistoric 
periods and geological ages as to historical times. 
The unlocking of the secrets of the fossils of fauna 
and flora a, clear vestiges of the past* history of their 
evolution became as important as that of the secrets 
of various ancient monuments and their inscriptions 
as precious remnants of the great achievements of 
man in the prist ages. The decipherment of the 
hieroglyphic and other pktographs, and of the 
ftnihmi and the Kkivosti inscriptions in India, were 
remarkable attaimmnts. Culture and civilization in 
every country were composites in the sense that 
there was no isolated development anywhere. There 
existed an interrelated and inter-dependent svstvm 
of change ns much in the formation of land and 
water, mountains mid rivers, as in the evolution of 
different species of living beings, of human races, 
their languages, thoughts and ideas. 

Presenting the annual report the General Secre- 
tary, Dr K, N. Ibigcbi, said that the vear under 
review had been one of great activity in all the 
branches of the Society. The membership has now 
risen to 1,010 as against 02S in 10-10. 

The following were elected as officers of the 
Society for 1948 ; President - Dr W. D West ; Ficc- 
Presidents : Dr H. 0. Law, Maharajadhiraja Bahadur 
Sir U. C. Malutab of Hurdwau, Sir B, L. Mitter and 
Prof. M. N. Saha ; Treasurer : Mr K. i\ Khaitan ; 
General Secretary - Dr K. N. Bagcbi ; I.ihtarv Srt - 
ret ary : Dr 1L S. Cuba, 

Dr D, ${. Hhnmhuk.tr, former Carmichael Pro- 
fessor of Ancient Indian History and Culture, Calcutta 
University was elected an Honorary Fellow of the 
Society, 

The following awards were anounced : Barclay 
Memorial Medal for Biological Science to Rai 
Rnhadvr K. C. Mehta, Agra ; Joy Gobinda l aw 
Memorial Medal for Zoological studios to Dr Lieven 
Ferdinand de Beaufort, Amsterdam ; Paul Johannes 
Brilhl Memorial Medal for Botanical Studies to Prof. 
S. R. Bose, Calcutta ; Pr Bimala Chufk Iaxw Gold 
Medal for History and allied subjects to Dr B. M. 
BnruazCalcutta ; Sir Jadunalh Sarkar Gold Medal for 
History and allied subjects to Sir Panduranga S * S. 
Pisurlencar. 
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SILVER JUBILEE OF SWEDISH STANDARDS 
ASSOCIATION 

The Silver Jubilee of Swedish Standards As*<> 
ciation was celebrated on September 25-27 last by a 
large congress in Stockholm, attended by over 7(X; 
delegates. The principal foreign guest was Mr 
Charles le Maistre. He represented the Central 
Office of ISO, which had also sent its Treasurer, Mr 
Streiff of Switzerland. The Standards organization* 
of the Northern countries were represented bv 
delegates from Denmark, Finland and Norway. 

The Congress was opened by Mr Hilding 
Tornebohm, President of Swedish Standards Asso- 
ciation, who read a paper on the Technique of 
Standardization. Stressing the importance of a 
mathematical training for the standardizing engi- 
neer, he mentioned the various mathematical series 
that might be of interest in standardization, A 
standardizing engineer, said Mr Tornebohm, must 
moreover be able to coordinate differing desiderata, 
and it has been said that lie must be 85% diplomat 
and 15%, technician. A standardizing exhibition, 
probably the first of its kind in the world, formed a 
part of the ceremony, Mr le Maistre gave a short 
address on “Industrial Standardization, Today and 
Tomorrow". 

Mr Lennart Bergvall, Architect, spoke on the 
module for coordination in building design. The 
Swedish proposal of a 10 cm module closely agree* 
with the American 4" module. Agricultural 
standardization problems wc r e thoroughly discussed, 
the hydraulic plough lifts being, for instance, criti- 
cized on the grounds of their differing practically in 
every make of plough The placing and design of 
tractor driving shafts for counting to threshers, etc 
approved as Swedish Standards were also described ; 
these conform to American practice. 

Loading pallets permitting the despatch of “Unit 
loads" to simplify transport was another point on tin 
programme, in regard to which Mr T. Prambcrc 
related American experience. Mr CL Mcyerson'- 
paper dealt with another aspect of the rationaliza- 
tion of distribution, viz., the standardization of 
containers ; he pointed out that approximately half 
the cost, to the consumer, of an article falls on it- 
packaging, distribution and selling, and that rationa- 
lization with a view to the cutting down of # thc : * 
costs is accordingly at least as important as the re- 
duction of the actual manufacturing costs. 

That unsuitable designs of objects and impl* 
rnents are often used in our daily life from sh«nr 
habit was pointed out by Mr R. Kristensson, wk 
gave." as an example the ordinary tea spoon, wine' 
for comfortable use really ought to have a less amt 
ahgle between the bowl and the handle. 
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The papers read before the Electrical Section 
. cupied a whole forenoon' Mr Malm spoke of the 
inferences in materials between Swedish and Ame- 
v«m installations due to differing types of network 
-cd in the two countries ; the American system of 
. '115 V gives at most 115 V to ground, while the 
•v.'.edish practice of using 3-phase 3 * 380 V gives 
. 3 ) V to ground, and therefore requires quite different 
illation, etc*. The standardisation of incandescent 
,mps now proceeding in Sweden was described by 
Mr B. Tranacus, and Mr K Stcnkvist gave an 
ecount of the work in regard to transform*! - 
t.mdards in which due regard is being paid to deve- 
i'lpnients in other countries. 

Mr. N. Sonesson spoke of standard grading for 
...-tatoes, apples, r<x>ts, etc., in respect of which a 
. khI deal of progress had been made and Mrs Eva 
...si Zweigbergk discourse*! on standardization in a 
\ome such as house-wives might dream of. 

The metallurgists discussed standardization of 
h> 1 and structural steels ; the standardization of 
:aphical symbols and signs was the subject of four 
; .ipers. International standardization was also dealt 
ith in connexion with two papers on the orgunizn- 
p -n international air traffic. 


i OllLECTION OF CULTURES OF MICRO-ORGANISMS 

* Tint setting up of an organization to be known 
the 'British Commonwealth Collections of Micro- 
organisms’ is recommended in a report, based on the 
•nferencc held in London in August, 1947 on “Cul- 
! tic Collections of Micro-organisms’’ (II.M.S.O., 
Kmgsway, London, W.C.2, Price six pence). I)r II. 
j Thornton F.R.S. was chairman of the conference. 

A research worker who is studying human, animal 

■ plant diseases, pften requires authentic cultures 

■ : the organisms responsible. He needs them either 
t ■ .help him to identify the parasites he has isolated 

to test new drugs or treatments. There is also an 
r easing demand from industry for strains of fungi, 

' ist and bacteria having certain specified bio- 
> mieal characteristics, such as for edible yeasts or 
! wing, the production of streptomycin, etc. On 
> recommendation of the British Commonwealth 
r ivutific Official Conference, 1946, a Specialists Con- 
/ cnc<^ was held in August, *1947 to consider these 
! 'blems. The recommendations now made are : 

(a) an organization known as the British 
CommoUwealth Collections of Micro-orga- 
nisms should be established to foster the . 
maintenance of existing collections, to make 
the cultures in these, collections more flilly 
available for general use, and to encourage 


the establishment of such new collections as 
may be necessary. 

{h) a Permanent Committee should be set up in 
London to provide for the central adminis- 
tration of this Commonwealth Organization? 

(<) one of the duties of. this Committee should 
be the preparation of a directory of collec- 
tions and catalogues of cultures in the 
collections. 

The Conference recommended that those looking 
after the collection should he encouraged 1o carry 
out research on the organisms in their charge and 
on the best means of maintaining them in vigorous 
and active condition. The Conference also suggested 
certain standard procedure for the referencing and 
cataloguing of the organisms in a collection and for 
the distribution of cultures. As regards dangerous 
human, animal or plant pathogens, the Conference 
lecotu mended that they should be sent to a territory 
only after the quarantine and other restrictions that 
may be in force, have been complied with. 

Mr M. Sreenivasaya, lecturer in fermentation 
technology, Indian Institute of Science, Bangalore, 
lias been nominated ns a member of the Permanent 
Committee of the Commonwealth Collection of Type 
Cultures in London. 


SYNTHESIS OF VITAMIN A 

- Tint oil-soluble Vitamin A was discovered as 
early as 1913, its composition having been known 
since 1931. So far it has proved impossible to prepare 
this vitamin artificially, which is possible for all the 
other vitamins. Nobody 1ms ever been able to con- 
firm the statement published by Kuhn and Morris 
in 1937 that they should have succeeded in synthesiz- 
ing Vitamin A, though the problem lias been studied 
in many laboratories all over the world. After 4 
years' research, Dutch chemists (in Pharmaceuti- 
cal Industry), I)r J. F. Arens and Dr D. Veil Dorp 
have succeeded in synthesizing this vitamin in the 
Organen Laboratories at Oss (Holland). 

Both for medical purposes and for the vitaminiza- 
tion of foodstuffs (e.g. margarine) highly .concentrated 
vitamin A preparations ore required. Until now "these 
products could be prepared only from fish-liver oils, 
which* arc largely lacking throughout the world. 
Dutch investigators (Eyknian St Orijns, Jansen & 
Donath) had * earlier performed spadework in the 
vitamin B, field, and further chemical work itji the * 
vitamin field was done, for the greater part, in 
America. * 
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NOVEL PILE FOR SCIENTIFIC RESEARCH 

Thu National Lalx»ratory of Hr<*>khaven in the 
State *>f New S'ork has commenced c> instruction of an 
atomic pile costing nearly -ax million dollars. It will 
l>c used for research*.:, on the pacific utili/atiou of 
atomic energy, particitlaily in tin- domain of physio, 
chemistry, biologv ami medicine. This laboratory 
will be directed l»> an AsMu-iathm of the Universities 
of the Eastern States of US A and a great rnmiber 
of sj.ecialh.ts will benefit from the new installation. 

The densite of neutron- of tlu- Brookhaveii pile 
will In- many turns larger than that of the < takiidge 
pile which has not teased during the war to furnish 
tadionctiw isotopo lot researches in biologv anti 
medicine, Mr Simmer Pike, it m duller of the Atomic 
liner*! >■ Commission of U.S.A has outlined the ini- 
poitaricc o! this in vv laboratory and declared that a 
number of other laboratories will grow out of it. 
“We hope that, thanks to this laboratory, it util be 
possible to gather and diffuse knowledge which will 
be found useful in science and in industry. Hut what 
is more important, we hope to be aide to help Univer- 
sities in forming groups which will be capable of 
making progress for the utilization of the new 
instruments so that the annoy, nice provoked bv this 
discovery having been dissipated once for all, the 
new tools will he definitely within the eofjats of 
Useful human knowledge, and ultimately mav apjienr 
as natural and ns easy to understand as the radio of 
our home." (Front l.n Snhuc. Dec. 17. 1947) 

INCREASED WORLD PETROLEUM SUPPLY 

C«.Mf\Ht;r> with 1938, the world output of petro- 
leum in DM 7 has been about ilorrhle, the estimate 
Imitts 400,610 metric tons. fVfrchum Puw.s Snvice 
lists 22 countries producing from 250,000 metric tons 
(U.S A.) to 300 metric torts (Ecuador), ami the ‘other 
o utilities (including India) has a cnpacitv for 
a total of 1300 metric tons. The most striking 
advances in output are those of the U S A. and Vene- 
zuela, with Iran and Saudi Austria achieving even 
more spectacular outputs, if judged on the basis of 
percentage increase rather than on actual quantities. 
Kxvpt has advanced from 223 metric tons to 1300 
metric tons. Decline is noticed in Rumania and 
Dutch Fast Indies, the reasons being war-destruction 
and difficulty of restoration. It is rcjxtrted tliat a sub- 
stantial part of the present supply is used as a raw 
material for the chemical industry. The U.S. Bureau 
of Mint-s is therefore aiming at a produciion of 2 
million barrels of synthetic fuel front natural gas, coal 
and oil shale. The jaresent estimated covt of this syn- 
thetic fuel is from 3 to 5 eents a gallon higher than 
the price of jietrol but improvements in |>roccss may 
reduce ttyc cost soon. 
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A NEW STANDARD OF LENGTH 

The wavelength of green radiation of mcrcui . 
198, an isotope transmuted from gold by neutro., 
bombardment offers a new and superior standard <•: 
length. The l*.S. National Bureau of Standards n 
jmrts investigations on this subject. The present uii.t 
of length, the metre, represents one ten-millionth < : 
tlu* earth’s quadrant. Karth’s dimension is liable- t, ( 
change after a collision with a comet and to guard 
against this possibility a light wave in a vacuum 
a standard of reference for length was long ago pro- 
posed ! Later while proceeding with high precision 
work, it was discovered that the* standard metre did 
not afford sufficient precision, and subsequently tlu 
red litre of cadmium found universal use )*, ■: 
many years for refined measurements. Mercury \va- 
thought to !*• a superior source of light but natural 
tm-min consists of a fixed mixture- of seven isotope- 
and tlu- spectral lines have interfering component- 
ftoin the different isotope-s. The fcflsihilitv of tratts- 
muting gold (Au"*d into Hg ,M and thus getting , 
-single pure source of mercury was first demoiistruL d 
in 1940 l»v bombarding gold with neutrons from tin 
(30-inch cyclotron at California. In 1942, 40 oumv. 
of proAf gold was supplied by the National Biycau 
of Standards to California to expose this gold to 
neutron for one or more years. The war interrupt*. 1 
and only submicroseppic quantities of artificial 
mercury were made. In 1945 the work had been trail- 
ferred to 1 ennessee atomic pile, which is a imn-1, 
stronger source of neutron, and a year later, afu- 
distillation (K) milligrams of Hg 1 *' 1 were obtained 
Experiments arc in progress for making on effect: \\ 
an<l convenient source of light with this rne-rcttrv 
It appears probable that e'ither cleetrodelcss tube.' or 
f»eissler tubes (similar to the luminous signs) contain 
ing several milligrams of mercury and a small ainomi' 
of argon gas will serve well for accurate- nie-asitK 

ments. 


IHE X1HTH INTERNATIONAL, ZOOLOGICAL 
CONGRESS 

The Xllltli International Congress of Zoolog. 
(see- Science anm Crt.ir re, July 1947, p. 32) will b 
hehl m Paris from 21st to 27th July, 1948 under t! 
Presidentship of Prof. Caullery, head of the perm.' 
nent committee of Zoological Congress. 

The fee for membership is 1000 francs an*' 
persons applying for enrolment should send the • 
name, age, address and qualification to Prof. Fisclu-; 
Piette, The Museum, 55 Rue dc Buffon, Paris 5. Th< 
food aud lodging in Paris for the members will t 
arranged at a reasonable cost. There will be exon 
siotis to England and to various parts of Franc 
proper. 
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The pr«>eeedings are divided into 10 sections : 

• ; geueral zoology, (2) evolution ami genetics, 

0 cytology and protistology, (4) comparative and 
\periinental embrologv, (5) vertebrates : (a) com- 
-irativc anatomy and histology, (b) systematic 
.eulogy, (6) invertebrates except insects (systematic-., 
.uatoiuy, embryology, physiology), (7) entomology, 
si applied zoology and parasitology, (9) zoogeography 
•id paleonotologv, (10) nomenclature. 

PROFESSOR PURNA CHANDRA MAHANTI 

1’rof. P. C. M ah anti, whose appointment as Sir 
K.tsh Hehary Ghosh professor of applied physics at 
v alcuttu University was announced earlier (See 
~'Cu:mtv ani> Cuut'RK, December, 1947, p. 248), has 
' .ell connected with the applied physics department 

1 the 1’niversity since its inception in 1 925, 

Educated at St. Xavier’s College, Calcutta, 
Pi of. Mahanti took his Master’s degree in physics in 
!‘i25 and was soon after awarded the Sir Kashbehary 
' .liosli research scholarship in applied physics. He 
. .is appointed an assistant lecturer in 1927 and has 
,en serving as a lecturer since 1932. * 

Dr Mahanti is one of the pioneer workers in the 
tl<l of electrical measurements in India and his con- 
tributions to the knowledge of ‘molecular spectra’ 
‘..ive been acknowledged as very important and funda- 
mental both in India and abroad. He was admitted 
the degree of doctor of science of the Calcutta 
•‘diversity in 1926. Earlier, he was awarded the Sir 
\ sit tosh Mocker jee Medal for the best original thesis 
i science in 1933. 

Dr Mahanti is also responsible for the building 
>tp of a. standardization laboratory in the Vnivcrsitv 
■ liieh is the best in India and in this connection, he 
’ as .to devise many ingenious instruments. He has 
"'<*11 entrusted wiki some problems on design and 
• M itnifaeture of electrical measuring instruments 
"oder a scheme financed by the Council of Scientific 
■ml Industrial Research, Government of India. 

Dr Malymti visited Teddinglnn ami other labora- 
'■■ries in U. K. in, 1946 as Sir Rash Behnry Ghosh 
iiavelling Fellow of the Calcutta University. He 
orked in the electricity division of the National 
i'h.vsi'cal Laboratory and mastered all the techniques 
electrical measurements of the highest precision, 
■’•<1 also studied the practical aspects of electro- 
'*• linics. 

Dr Mahanti is the author of about fifty original 
• >pers published in various journals in India and 
>oad and has also been conducting original investi- 
•ions by students working tinder his direction. His 
*>rks are referred to in standard British, American 
•1 German text lxx>k* on molecular spectra and 
' fied subjects. • 


Dr Mahanti is a fellow of the Institute of 
Physics, London, and of the National Institute of 
Sciences of India ; an associate of the American 
Institute of Electrical Kngineers ; and a member of 
the British Standards Institution. In 1943, Dt 
Mahanti was elected Honorary Secretary of the Indian 
Physical Society. 

Wc hope that Prof. Mahanti would not only be 
able to maintain the traditions of this department 
created under the leadership of Prof. P. N. Ghosh, 
but w ill also be able to expand the useful activities of 
the department of which he assumes the charge as 
head of the department. 

• ANNOUNCEMENTS 

Dr. Sudhir Sen, former 1 economic Adviser to the 
Indian Embassy in Moscow, who is appointed 
Secretary, Diunodur Valley Corporation will shortly 
take up his new appointment after a visit to the head- 
quarters of TV A for consultation with TVA officials. 

BlitiiNMNG with 1047, the publication of the Geo- 
physical Abstracts lias been transferred from the 
U. S. Bureau of Mines to the Geological Survey, 
Department of Interior. The Abstracts are published 
quarterly as an aid to those engaged in geophysical 
research and exploration and covers a wide range of 
subjects. Copies may be had from the Superinten- 
dent of Documents, Government Printing Office, 
Washington 25, D.C. Price for each copy is 15 cents. 

At the Inst Annual General Meeting of the 
Indian Ecological Society held at Patna on January 
I lust, the following were elected Office-bearers for 
1948 : President ; Dr T. S. Salmis ; Vice-Presidents : 
Dr L. A. Rnmdas and Dr R. Misra j Treasurer: Dr 
B. S. Navalkar ; and Joint Secretary : I)r T. J. Job. 

At the*Annual General meeting of the Indian 
Botanical Society held at Patna on January 1 lust, the 
following were elected officer -bearers for 1948 : 

Pi vsidenl : Prof. A. C. Joshi ; Secretary : Dr T. S. 
Mahabalc ; Treasurer and Business Manager: I)r S. 
P. Agharkar; liditor-in-chicf of the Journal: Prof. G. 

P. Majumdar. 

It has been decided that Delhi will be the head- 
quarter station of the -South Asia Field Science Cor- 
poration of the UN I* SCO and Dr A. Walsky, a 
Hungarian geneticist, has been appointed the princi- 
pal officer r>f the Field Science Corporation^ Dr 
Walsky is expected to take up this appointment this 
month, 

Dk S. N. Das Gupta, former reader in botany, 
University o£ Lucknow, now serving with the 
UNESCO as one of its Counsellors for the agricul* • 
ture section attended a rice conference of F.A.t). in 
the Phillipincs in February last. On his way back 
to Paris, he will stay in Ipdia fAr a short period. 
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Hr l)a* Gupta was tc< ently admitted to the decree of 
d'x-tor of science of the University of London. 

Dll. JoSKl’H NfCKiniAM, who V\as director of 
Natural Sciences Section of the UNESCO will lx.- 
succeeded by Prof. Pierre Auger, a celebrated French 
worker on Cosmic Rays in Aj*r il 1948 

Prop. N. R. Dhar, Professor of Chemistry, 
Allahabad University, has lx cm appointed the- first Sir 
P. C. Ray Memorial lecturer of the Indian Chemical 
Society. The lecture will be delivered on the birth 


anniversary of Sir P. C. Ray, on the 2nd Align 
1948 at Science College Buildings, Calcutta, win. 
P. C. Ray lived and worked. 

Dr Takachanp, former Vice-Chancellor 
Allahabad University, has lieen apt Knitted secretary 
the ministry of education, Government of India. 

‘Six. Humavlx Kabik, formerly of the depart 
incut of philosophy of Calcutta University, has bo ; 
appointed deputy educational adviser to the Govern 
meat of India. 


BOOK REVIEWS 


Petroleum Resources of Indie -By U. N. Wadia, 
jip. M. Special Puldication No. XI of the Indian 
Association, for the Cultivation of Science (Based 
on the Lectures delivered on the occasion of 
the Award of Joykissan Mookerjcc Medal 1945). 

At a time such as the present when the world 
shortage of oil is daily brouht home to all of us, arid 
when there is active speculation about the possibi- 
lities of increasing the supply from within India, the 
publication of this review of the potentialities is of 
considerable cut rent interest. Although the lecture 
was given some time back, (See SeiKNCK ANt» Cm.tUKK, 
10, p. 485. 1944-45) account has been taken (as the 
bibliography shows) of some of the more recent publi- 
cations on this subject : particularly as regards the in- 
tensive geological and geophysical surveys started in 
India by the large Oil Companies just before the war, 
and now resumed after the enforced interruption, 

Mr Wadia reviews the possible oil-l^aring terri- 
tory of India and Pakistan, and explains the principles 
(which are those generally accepted in scientific oil 
prospecting) on which he bases his evaluation of the 
prnsjiects. He reaches the conclusion that, especially 
considering the almost uniformly disappointing re- 
sults of past prospecting, there is not very much hope 
of new large oilfields in the areas where ex|x>sure of 
the rocks allows ordinary geological principles to lie 
applied, but that the concealed areas under alluvium 
may yet reveal unsuspected riches when the latest 
geophysical techniques (now in progress) are applied. 
Howpver, unless new production is encountered in 
exposed structures and thus prows the existence of 
a petroliferous province, the neighbouring concealed 
areas may presumably remain doubtfully attractive. 
Mr Wadia also inrints out certain other areas which 
, he thinks may have l>cen relatively neglected so far. 

There is so much general misapprehension of 
the bask facts about petroleum by those who dd not 
luqqien to he specialist^ in that line that it is a 


pleasure t>> meet an exposition by one who ha- . 
thorough grasp of the subject. That his opinion 
have not merely theoretical value may be judged ! <■- 
the fact that the most recently discovered oiltkld 
(Joya Mair in the Punjab) was selected by him a-. .i 
favourable area as far back as IQ29, at a time when 
drilling technique was hardly ready to make the U-t 

J. C. 

Practical Plant Anatomy — By A. S. Foster. Pul 
lished by I). Van Nostrand Co., New Voi’ 
(Macmillan & Co. Ltd., London) 1942. Pri* 
14.v. net. 

A thorough understanding of a subject like plan: 
anatomy necessitates sound practical work against tl. 
background of clear ideas in theory. This book is .. 
suitable guide in this direction, and fulfils a deliniK 
need for the B.Se. pass and honours students In plant 
anatomy of the Indian Universities. Many material 
suggested for study arc easily available in India," am’ 
alternatives may be fouud out for the rest. 

Each exercise begins with an "Introduction ‘ 
containing up-to-date information of the subject"-: 
study, and it attempts to effect a successful liuk-u; 
between theory and practice. The author has endia 
voured in his instructions for the study of material' 
in the practical class with the "best of modern them: 
and interpretation”. In this respect the book :• 
unique of its kind. Highly theoretical problems lib 
'stelar theory’, ontogeny of various other tissues ar. 1 
elements, evolutionary development of vessels In se« : 
plants etc. are admirably discussed and suitable mat 
rials are suggested for study in the laboratory. 1 • 
some way, the book appears to be a companion vohir 
of "An Introduction to Plant Aanatomy” by Earn 
& MacDaniels, (New York, 1925). These two bom • 
together form a complete course in plant anatomy f > 
the beginners, and may be profitably read by t! ■ 
advance students as. well. 
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Portion* dealing with plant microtechnique 
!j.[>ear to be incomplete. References to suitable lite- 
ature have, however, been made for lietter guidance, 
fhe directions etc. at the end of each chapter arc 
highly suggestive and the teachers may profitably iw 
them for practical instructions with modifications a- 
. kerned necessary. 

The literature cited is very helpful for both 
students and teachers, and will be of great value to 
the researchers. It api>ears to be quite exhaustive. 

;. s. 

Electronics in Industry — By George M. Chute. 

Published by McGraw Hill Book Company. 

Inc. New York, 1946. Pj*. 471. 

The book presents an up-to-date account of the 
u-e of vacuum tube circuits in various industrial 
plants. Electronics has already found new and use- 
ful application in industry. In this era of electronics 
the book will render much help to those who want to 
apply electronic devices for the operation of all kinds 
if electrical circuits successfully and with eotu'cnience 
uul efficiency. 

The applications described in the book are just 
a hint of the wide range of jobs that modern vacuum 
i idles can do. The limit to which electronics can be 
used in industrial field will he governed by the engi- 
•uet-r's ingenuity. The book only outlines the indus- 
t'ud uses of the tube circuits and gives explanation 
•if a large number of electronic equipments now serv- 
ing in industrial plants. 

No mathematical treatment of the problems will 
be found in the book and it is not at all a text-book 
"ii Radio electronics. The book gives introduction 
to jilt types of vacuum tubes including thyratrons and 
other soft vacuum tubes and outlines their respective 
behaviours. In particular, it deals with the use of 
t]ie tubes in the following : (1) the control of large 
A.C. Toads, (2) speed control of D.C. Motor, (3) con- 
trol of the intensity aud timing of the welding 
1 urrents fdr the maintenance of proper and constant 
beat in spot weldftig and steam welding, (4) regula- 
tion of the voltage and speed of a D.C. and A.C. 
- cnerator, (5) temperature recording, (6) high speed 
hght relays, (7) controlling the printing and cutting 
>f paper as it comes off largfc rolls (Register control), 
■H) Thy-Mo-Trol (Thyratron motor control), (9) Arc 
elding. 

As a whole, the book gives us fair idea of how 
he use of vacuum tubes has become helpful in our 
veryday life other than for the transmission and 
•-■ception of the radio signals. It will be interesting 
; 'd useful to go through the book. 


m 

The Murk <und their Ghotul — By Verrier HI win. 

Published by Oxford University Press, Indian 

Branch, 1947. (Pp. 730, including indices, 

glossaries and appendices). Price Rs. 25/-. 

e 

The book is the product of a very close observa- 
tion of the Muria jioople of the Bastar State by Dr 
Verrier Kluiit. The book is divided into two parts. 
Part I deals with the pattern of Muria life i.e., the 
setting and background. Pait II describes the Ghotul 
i.e., the life of the Cholik (boys) and the Motiari 
(girls) in detail. 

Social groups are based either upon the idea of 
kinship or on that of locality. But there are associa- 
tions among tly; primitive people, where the cleavage 
is along other lines. The different groups may be 
formed upon the basis of sex, of age and some other 
criteria. These associations have a widespread dis- 
tribution in many parts of the world and are intended 
on the whole for education of the youth of the tribe 
in its traditions and social practices. Very few of 
such dormitories have been studied in sufficient detail 
for comparison. This omission has been corrected 
in the case of the Murias, who have been studied by 
Dr Ivhvin. The Muria ‘Ghotul’, which means a 
village dormitory, is an institution tracing its origin 
from Lingo Pen, a famous cult-hero of the Gond. 
Here the boy and girl members, known as chclik 
and motiari respectively, are initiated and given 
special titles with graded ranks and duties till 
marriage. The average number of members in the 
dormitory is 20. The chclik aud the motiari play im- 
portant part in Muria socio-religious life. Ghotul is 
also ‘the school of marriage, a training ground of the 
domestic virtues’. Two types of Ghotul are prevalent 
— (1) in the former, both chclik and motiari pair off 
permanently, and (2) in the later i.e., in modern type, 
promiscuity is the jgacticc. But the idea is not trial 
marriage, as few ghotul partners marry. Marriages 
are settled by the partners. Divorce according to 
custom is easy but very few cases occur, so also 
the infidelity of husbands and wives. Prostitution 
is unkown in the Muria society. Generally crime is 
accounted to be very low. Dr HI win has opened up 
the secrets of the sex life of the Muria chelik and 
motiari by painting pen pictures, surpassing even 
what Havelock Kllis and Freud could do for primi- 
tive societies. Dr HI win gets the opiKirtunity of paint- 
ing the sex pictures of the Muria people in the realm 
of reality as he happens to be a member of iS tribal 
people— the Gond — through his own social tie. 

The Muria people, as depicted by Dr Elwin, are 
a happy, peace-loving, hard-working people enjoying 
games, festivities and showing moderate artistic 
merits. The book can be described as a museum of 
ethnographic facts, illustrated by drawings, * photo- 
graphs and statistical data. * 


S. K. S. 


M. N. B. 
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LETTERS TO THE EDITOR 

(T/iei Editors are not responsible for ike views expressed in the Jeffers.] 


TVAJFACOPIC FISHING SPFAR 

A sm:iw, type of Iklting spear, known as Kole, 
is used hi some parts of lower lk-n^al. The speci- 
men described in this note was collected from Narad, 
the easternmost Subdivision of the district of Jcs*ore. 
f >n the east it is hounded by the river Madhumati or 
florai, which with some of its branches may be re- 
garded as one of the largest repository of fishes iti 
this province*. Here in the seasons when the river 
waters are fairly clear, the Khorsula fish {Mutfil 
eoisula) is found constantly swimming on the surface 
of the water close to the banks. These swim with un- 
usual swiftness. 

l\ole has a very long shaft made up of a 
number of reeds telescopically joined. The head is 
a small and finely sharp-pointed trident with barbed 
points. The entire head is only 5 cm. long and the 
tang is inset toil into the shaft and strengthened by 
winding thread round the place of insertion. The 
barbs are on one side. It is made of smooth reeds 
and can bo very slowly passed along the surface 
of the water without stirring the water. When the 
point is within a distance of about a foot from® the 
fish* a sudden forcible thrust is made and one or two 
lish will be found impaled on the points of the trident. 
As the spear is to he passed along the surface of the 
water* it is best to Use it from a low-decked boat 
(locally known as /d/t’-diwgi), from where the /vo/e 
can be conveniently held just floating on the surface 
of the water. To use it without a boat, one has to 
get down into knee-deep water* and keep it in just 
the floating position by bending down to hold it. 
The operator stands cither in water very near it or on 
the batik of a river and places on water the first 
M v etion of the implement in which the trident is fixed. 
Next he aims at a shoal of fish and goes on increasing 
the length of the implement by telescoping the extra 
pieces one after another until it approaches very near 
the shoal. Then he gives the sudden push ns men- 
tioned. It is found to t>e used by the liedias , a class of 
people living in boats on the rivers of Bengal and 
earning their livelihood by selling articles of toilet 
and children’s playthings to the children and women 
folk in the remote river side villages of Bengal. 
Sometimes Namasudm boys have been found to 
use it. v It is used either from the bank # or 
,from a small l>oat. 

Tire specimen collected by the writer consists of 
five piKfcs of long reeds. Each reed is from 12 S to 
20d cm, in length ahd 1'2*to 2’5 cm. in circumference. 


The total length without trident is 815 cni. When 
telescopically joined, the total length comes down t<< 
788 6 cm. 

Young boys in the village* have sometimes been 
found •stealthily using it in the jungle to catch birib. 

M. N. Basv 

Department of Anthroj>ology, 

Calcutta University, 

17 - 1 1 - 1947 . 


SYNTHESIS OF CIS ,4 PO-FENCHOC AMPHORIC ACID 

( >xn>.vnuN of /i-feneho-camphorone furnisher 
rb-fi/H>feneho-camphoric acid, m.p. 144-145°, which 
can be readily isotnerised to the corresponding Inins* 
acid, imp. 146-147°. Both these stereo-isomeric acids' 
have since been obtained synthetically in extreme! v 
poor yield. The method’ is clearly unsuitable for tiu 
preparation of appreciable quantities of ri.v-<i/n>feneho 
camphoric acid required in connection with unnthvi 
research. In the course of the following investiga 
lion, however, a satisfactory preparative method ha* 
been found out which renders a/><?fenehocamphon< 
acid much more readily accessible than it has hitherto 
previously been. 

kthyl 7-rnethyHnitane-coc^tiicarboxyIate 1 on o>n 
densation with ethyl /?-chloroprnpionatc in presence 
of sovlium ethoxidc gave ethyl aa-diwethylpentan* 
-ayye -telnuarboxylate as a colourless liquid, b.p. 
160-161°/ 4 mm., which on hydrolysis with dilute 
hydro-chloric acid (I : 1 ) yielded ti*-dimcthylpentanc- 
ayt-tricarboxylic acid, m.p. 143-144°. The corns 
ponding tri*ethyl ester, b.p. 148°/4 in.m. on # l)ieck 
mann-oycisation with sodium dust in the usual wav 
afforded ethyl 2 :2-dimcthylcyclohexan-l-one4 :5-ib 
car boxy laic as a somewhat viscous liquid, b.p 
132°/ 4 m.in. This on hydrolysis with hydrochloric 
acid readily furnished 2 \2~dimethylcyclohexan-l~oni 
4-carboxylic acid , m.p. 96-97°, which gave a crystal 
line semicarbaaone, m.p.^ 215° The ethyl ester, b.p 
110°/6 mm. on bromination in the cold, in preseno 
of glacial acetic acid gave a liquid bromo-derivativi . 
which on boiling with aqueous barium hydroxide 
solution 4 afforded a good yield of 2 :2-dimeihyhych - 
pcnlan-l-ol-l :4-dicarboxylic acid , m.p. 202°, which 
could be converted into the corresponding ethyl 
estery b.p. l28°/4 mm. Unfortunately, all efforts t > 
prepare Johytlroo/»ofcnchoc amphoric acid from th - 
were fruitless. 
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3 : 3-Dimethv lcyciopentau- 1 -onc-4-carboxylic acid 
repared acceding to the methods given in the litc- 
iture 5 was converted into the ethyl ester which 
..•rmed a colourless liquid b.p. 105°/6 mm. This 
cadily reacted at a low temperature with liquid 
\ drogen cyanide in presence of a few drops of a 
.unrated solution of potassium cyanide. The crude 
.mo-hydrin thus obtained on digestion on the 
wain-bath with phosphorus oxychloride and pyridine 
•flowed by hydrolysis of the resulting unsatuiated 
title gave dehydro-apofenchocainphoiic acid as a 
. lysUllinc solid, m.p. 203°. This on hydrogenation 
! glacial acetic acid solution with platinum oxide at 
■d>e room temperature gave chiefly m-ci/mfeuehocam- 
horic acid, m.p. 144-145°. 

Kthyl oa-dimethylbutane-o/J^-tricarboxylatc*, b.p. 
1 45° '4 mm. was allowed to react with finely powdered 
- odium and the resulting sodio-derivative on treat- 
ment with ethyl bromoacetate gave ethyl 3:3- 
■ tunethyl - cyclopentan-2-one -3 ■A-dicarboxylatc-l-acc- 
•■tic, as a viscous liquid, b.p. 180- 182°/ 4 null. This 
mi hydrolysis and elimination of carbon dioxide by 
' "ding with concentrated hydrochloric acid afforded 
i thick liquid w hich ‘was esterified, in the usual way, 
t-> give ethyl 3. 2-dimcthyle.yclopcntan-2-onr-4-car- 
•• '.white -l -acetate, b.p. 165°/4 nun., having a faint 
I'.tpene-likc smell. The latter on reduction with 
iinalgainated zinc and hydrochloric acid according to 
'.1 k» method of Clemmcnsen furnished a gummy acid 
nidi could not be further purified. 

• Kthyl 3 :3-dimcthylfVf/«pcntnn-l-oiie-4-earboxv- 
hito was next condensed with ethyl eyanoacetate 
:< ’flowing Cope and co- workers* to give ethyl 4:4- 
uunvthyl-3 -earbethroxycvc/opentylideneeyanoaeetate, 
'• i>. 180°/4 mm. This on reduction, in the usual wav, 

uc the corresponding dihydro-derivative, b.p. 
!68°/4 mm. which on hydrolysis with hydrochloric 
u :d furnished 4 : 4-di methyl -3-cnrlx>xy rye /open taiie- 
1 ad-tic acid, in a crystalline state, m.p. 175°. The 
i a responding lead salt on distillation, in the usual 
iv, afforded the expected bicyelic ketone ( (i-iso - 
nnphenilone), as a colourless liquid, b.p. 197° 

! iving a characteristic camphor like odour. The new 

• \cs a quantitative yield of m-a/>ofeuehocamphoric 
•' tone on oxidation with potassium permanganate 

id, m.p. 144-145°. 

The author desires to thank Prof. J. C. Uardhan 
'■■■' his helpful interest throughout the progress of 
' : s investigation. 

(Miss) Dum Mukiikrji 
b aira Laboratory of Organic Chemistry, 

’ siversity College of Science and Technology, 

<• Icntta, 3-1-1948. 
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RAINFALL AT PATIALA 

In continuation of the previous work on the rain- 
tall fioquency at Patiala 1 and the rainfall in Patiala 
Stale 3 , the annual rainfall at Patiala for the lust fifty 
wars has now been studied and the following results 
have been concluded : 

(1) Statistical Results. 

{a) Patiala gets major rainfall ol tile year from 
the monsoons which blow mainly as 
SK-witids in summer and NK-wiuds in 
winter. 

(M The mean annual rainfall is 25 85 inches. 

(r) The major rainfall takes place in the 
monsoon mouths from July to Septem- 
ber. The months of April and May in 
summer ami from October to December 
in winter are generally very dry. 

(d) The mean winter-rainfall (5 01'') is about 
one-fourth of the mean summer-rainfall 
(20-84") . 

(O The standard deviation of annual rainfall 
of the last 47 years is 8'84 inches, the 
coefficient of variability 34 '20% and the 
mean deviation ± O’ 96 inches. 

(/) The average number of days associated 
with the rainfall in a year is 44 days. 

(2) (leneral Observations 

(a) It lias been observed that the rainfall 

obeys no law rclnting to time, though 
however in winter the rains start more 
generally in early hours of mornings 
than in afternoons, while in summer 
they set in more generally in afternoons 
than in mornings. 

(b) The winter rainfall does not depend on the 

next or the past summer rainfall and 
vice-versa, but often abnormal high 
rainfall is followed by-fin abnormal low 
rainfall. 

(r) The annual rainfall at Patiala mostly 
depends on its summer rainfall but not 

* on its winter rainfall which is very 
small. 

. (d) Tho mean annual rainfall as well as the 
average number of days associated with • 
rainfall in a year is irregularly de- 

• creasing with the lapse of years.* 
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(♦ I When the number of days associated with 
rainfall in a year is high, the animal 
rainfall of that year in also very often 
high, but this relation is not very rigid. 
(/) There Minple periodic variation of the 

annual rainfall and the total number of 
rainy da>* m a year with time. 

The detailed study will be published elsewhere 
Physic* Research Laboratory, 

L. I>. Mahajxn 

Mahendra College, 

Patiala, I0-I-194H. 

1 J,, 1>. °Khh( ( i1i f'oquHW) ,tt Patiala", Current 

.Stum t' f it, mu 

1 1 , D. Mali.ij.ui. “Uamt.iM in Patiala State”, SCU.XCF AM) 
Ui.ri Kr, 9, Mts, If) 14 

Ml r F.C 1 Of I ME CAUSTIC ALKALIES IN DIFFERENTIAL 
STAINING OF THE POLLEN GRAIN NUClT.l 

Ackto-cakmink technique U admittedly t lie most 
useful and lmndv ns well ns an extremely simple 
method of rnpidlv seeming differential staining of 
the nuelei, and is being extensively employed for 
handling expeditiously a large amount of material. 

I have lately been employing it for determining the 
number and characters of the nuelei in the mature 
pollen grains of the angiosperms. These by some 
authors 1 ' 4 are believed to be of phylogenetic signi- 
ficance. Data, however, are still very meagre for 
putting this claim to test, or /and for formulating 
generalizations. 

The technique, however, possesses some serious 
drawbacks. Often enough, it is found that the nuclei 
either do not take the stain at all or the differential 
staining is more or less vitiated bv the affinity of the 
cytoplasm for the dye. In the pollen grains, the 
vegetative nucleus, as a rule, does not stain at all, 
and its presence is simply presumed. 1 It, therefore, 
appeared worth while devising some method of re- 
moving, by suitable pretreatment, the interference of 
the cytoplasm. For this purpose, techniques involv- 
ing differential digestibility of the cell components by 
means of enzymes or other reagents have already 
been used 5 ' 11 with very satisfactory results for the 
vegetative cells of plants, but so far as I am aware, 
nothing of the kind has been hitherto attempted on 
the pollen grains. iXecordingly, it was decided to 
investigate the action of some of the reagents viz., 
digestive juices, Otauber’s salt, hydrochloric and other 
acids*, etc. A preliminary account of these experi- 
ments was communicated earlier. 12 After prolonged 
trials, caustic alkalies- KOH and NaOH — have been 
found to give so far the l>est results, proving, indeed, 
surprisingly effective in producing the necessary con- 
trast iti many of those cases where the other reagents 
and the ^customary technique totally failed. • 
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The technique is very simple. The fresh, fixe* 1 
or even dried pollen is subjected to the action of solu 
tions of these reagents for a couple of minutes or s» 
(on a slule). When such pretreated grains are stainu 
with aecto-carmine after washing,* the generate 
nucleus (or nuclei) readily shows up. The usualh 
non-staining vegetative nucleus also becomes quiL 
distinctly stained soon thereafter. Heating, which u 
otherwise necessary to secure and enhance the con- 
trast, can t>e dispensed with in the preircated grain-, 
but if used, the results are better and quicker. 
after this treatment the chromatin net-work of tlu 
generative nucleus stands out more prominent! \ 
defined. Prolonged action of the stain, hovvcvci . 
causes the erewhile colourless cytoplasm to heconu 
gradually deeply stained. The contrast thus lost can. 
nevertheless, l>c restored by irrigating acetic acid 
until the necessary differentiation has been secured 
A very striking feature is that, with the increas- 
ing concentrations of the alkalies, including ewi 
their syrupy solutions, not only arc the pollen grain 
not deleteriously affected but the differential stainim 
is progressively 1 letter and more quickly produced 
So far, the grains have been subjected for hrcnlylout 
houis( U at n>om temperature to the action of suck 
strong solution, never with any ill effects. No attempt 
has yet been made to determine the maximum period 
in this regard. For a given concentration, too, ni 
the alkalies, application of heat gives quicker and 
better results. Effects of these and other reagent- 
on the vegetative cells of plants are being studied 
The results here communicated were initialK 
obtained on the pollen of Capsicum annuum , selected 
at random. Since then, they have been verified on 
a great variety of pollen grains. Nevertheless, ther* 
are plants whose pollen does not satisfactorily 
respond even to this technique. There are, howevu, 
hopeful signs that with yet another variation of tlu 
technique, now being tested, these refractory c«lse* 
may also give satisfactory results/ 

A detailed account will be published olsewheii 

N. K. Tiwar' 

Botany Department, 

Benares Hindu University, ■ 

12 - 1 - 1948 . 

1 Schnnrf, K. t Ptenta. 27, Heft 4, 1037. 
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* Or treated with acetic acid* to neutralize the alkak* 
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Sectional Presidential Addressee at the Science Congress, Patna 


Statistics 

An Outline of Some Modern Theories of Statistical Inference 

S. N. ROY 


Statistical inference is concerned with infer- 
ices about populations in terms of sample readings. 

; -i the technical sense in which it is here used a 
: ’pulation means a mathematical expression for a 

* jnctioital form (involving parameters! giving the 
■'.queiicy distribution of a group (usually large) of 
-adsviduals in respect of one or more characters or 
\ uiates (which might he of any general nature). The 

iferencc based on sample readings may relate to 
:Mier (?) form and parameters, or { if ) only paiamctcrs, 

» Miming form, or (/Id might be of other non-paia- 
u tric types. The problem might be (t7) one of having 
!'» mSke the inference oneself in which case it may 
5 h broadly called estimation, or (b) one of having to 
. iark up some -body vise's inference in which case it 
°m>* he palled testing of hypothesis. I iverv where it 
1 really a question of (?) defining what is to be meant 
an ‘optimum* method, and then (id determining 
Mat that optimum could be. 

The address starts by briefly touching upon 
I' the pioneering work of Karl Pearson ad his school 
*id also of the 'Scandinavian school on inference re- 
ting to both form ami parameters in ease of uni- 
* Mate populations, (2) the work of Karl Pearson’s 
Mool on measures of association between characters 
r. tasc of multi-variate populations, and (3) the oon- 
h butions of the same school to inferences of the non- 
; Minietric types. The address next deals with the 
>rk of Fisher on specific or point estimation of 
; canieters (assuming the form). This work is con- 
' uiently split up into tw'O parts : (1) certain concepts 
I techniques like ‘sufficiency and maximum likeli- 
1 ( >d which, though introduced as auxiliaries, go far 

* ' ond Fisher's immediate problems, (2) Solution 
' ; Fisher's immediate problem which again breaks up 

: * b\a part involving the Concepts of consistency 
- 1 efficiency and depending on large sample assump- 
and ( ii ) a part involving the concept of in- 
fl nation, which is independent of such assumptions. 
^ vrnan and Pearson's work on the general problem 
" testing of hyi>othesis is next taken up. (1) The 
‘unutn being defiend in terms of ‘iwnvcr' and ‘bjas* 
A :1 h respect to different alternatives to the hypothdsis 
tf >e tested, the general technique of finding such an 
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optimum is first sketched. ( 2 ) This is followed by a 
more detailed discussion of the parametric cases in 
which the hypothesis relates to the parameters, the 
form being assumed. This again is split into (i) cases 
where the hypothesis is specific or simply, being 
i elated to specific values of all the parameters, and 
(id cases w here it is broad, relating to specific values 
of some parameters, no matter what the others might 
be, such an one being called a compositive hypothesis. 
Xcytnau’s work on estimation of parameters (the form 
being assumed) by intervals (otherwise known as the 
theory of confidence intervals) is next taken up. This 
is closely related to the technique of testing of hypo- 
thesis just discussed. 

It is shown that at this stage a need wa.s felt for 
a theory which could define and generate optimum 
tests in cases where no discussion could be made by 
the earlier theories. The transition to Wald’s theory 
of statistical inference is next discussed. This is 
following in succession by discussions on (1) Wald's 
large sample theory of testing of statistical hypotheses 
(for parametric cases) which is based on his concepts 
of asymptotic power and bias, (2) a theory of most 
and unbiassed powerful tests on an average (over all 
alternatives), initiated by Wald, and (3) Wald's 
general theory of statistical inference, iti which the 
problems of estimation ad testing of hypothesis are 
each individually broadened and then fused together, 
and a solution is sought to be given under this general 
set-up. 

All these arc in terms of samples which ari& of a 
fixed size for any particular stochastic process. A 
new technique due to Wald and his school, which is 
known as sequential analysis, is discussed at the end. 
In this technique observations are taken one after 
another and the sample size is not supposed to be 
preassigned but is itself a stochastic variable, whether 
or not 9 fresh observation has to be made at any stage 
being dependent on what the observations taken so 
far have revealed. The practical end in view is the 
taking of either of two different alternative actions. 
The requirements for an ‘optimum' test arc «next 
defined in terms of (1) an 'operating characteristic 
curve' or 'OC' curve based oji a relation between the 
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parameters arid the probability of taking under any 
test within the technique, either of the two alternative 
r»Mirw.-s of action, and (2) the average sample nttmlier 


required under that test. An ‘optimum’ test fu 
filling the requirements is actually obtained, tin 
rounding off the discussion of this topic. 


Physics 

The Physics of the Bottom Layers of the Atmosphere 

L. A. RAMDAS 


rpllli “Drama of Weather” i-» enacted in three 
*■ dimensions and for :i full understanding of the 
various "acts" and "■wcncs" in this vast drama, one 
must indeed explore the whole atmosphere. It is 
usual to treat the "Troposphere”, or the lower 
l«ortion of the atmosphere which is the seat of most 
of the major weather phenomena, as a vast thermo- 
dynamic "Heat lutgiue’’ with water vapour as its 
"working substance". It must be emphasised, how- 
ever, that equally fundamental processes are in 
operation continuously in the atmosphere both below 
and above the region of clouds. One has only to 
mention the regions of auroral displays and ozone 
production in the upper air. the role of K and F 
layers in radio wave propagation, cosmic rays, atmos- 
pheric elect! icitv. terrestrial magnetism in relation 
to solar activity, etc., to show that the whole of our 
utmospln.it is indeed a vast "International Open Air 
laboratory” in which every department <>f Classical 
as well as Modern 1’hysies has the fullest scope for 
enquiry and research. 

Solar radiation, just before entering our atmos- 
phere, has an intensity of about 2 gramme calorics 
per square centimetre per minute The sun’s sur- 
face, estimated to be at the high temperature of 
t>,000°A, radiates like a ‘black hotly’ at that tempera- 
ture. This tadiutioti is mostly in the visible region 
of the siwctrum. with the maximum energy in the 
bluislt green region (at wave length 0 5«, where n 
is equal to one thousandth part of a millimetre!. 

The linrth, however, is only at a mean tera- 
perature of about 300° A . The 'black hotly' radiation 
at this tempernture lies in the far infrad-red region 
extending about about 5,« to 30/<, with the maximum 
energy at \0n- 

Although the greater part of solar radiation lies 
in the visible Teuton, the ultra-violet radiation pre- 
sent in it before it enters our atmosphere is sufficient 
to injure living matter. Fortunately tor us, nature 
' has provided an automatic control for preventing 
this from hapj>ening, for, practically all the injurious 
ultra- vfblet radiation is t effectively trapped by the 


oxygen and n/.<mc of the uppermost layers of tl> 
atmosphere. More than half the heat radiutm; 
emitted by the earth’s surface is returned to it 1» 
the atmospheric water vapour, carbon-dioxide aim 
ozone. These eomjxments of the atmosphere almm' 
consider able fractions of the earth radiation in then 
characteristic absorption bands. The main absoq 
tion bands of water vapour occur at 51 to 7'9« am' 
at wavelengths greater than 15, w; those of CO- ociu: 
at 4 3^i and at 15,« ; ozone has a strong absorption 
band centred at I0,« where water vapour itself i 
transparent to heat radiation. 

Now’ each layer of the atmosphere, in tin n . 
emits radiation in those wavelengths wheru 
absorbs in proportion to the amount of the absorhin. 
gas present and appropriate to its temperature, m 
accordance with Kirchhoff’s law. 

Dobson’s recent observations with his n> 
photo-electric dew-point hygrometer show that t !i 
upi*er atmosphere above the trofio-pause contain 
little or no water vapour. This, coupled with th 
well known diminution with pressure of the absoip 
tion coefficient, indicates that the layers which t.m 
emit water vapour radiation towards the ground .m 
confined to the troposphere or the* first few kilometr- 
abovc ground, leaving ozone as perhaps the on ; 
other agent so far as the contribution from the upp 
atmosphere is concerned. 

Tropopanse, which is the trausitidn layer f 
tween the tro|)ospherc and the stratosphere above. - 
highest and coldest above the equator. In the upp ■ 
stratosphere and still higher regions the effect ■ 
ozone absorption perhaps takes entire control and f •- 
temperature goes on continuously increasing w ■<' 
height. Our knowledge of the structure of tin ■- 
far away layers of the atmosphere is still far fo 1 
complete. , 

There are various factors controlling the dis; ■ >- 
sal of the solar radiation arriving at the grown! 
surface. At the Central Agricultural Meteorologi -n 
Observatory at Poona, experimental methods r«d 
techniques for actually measuring these diverse f .«•'* 
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•.<>rs by direct observation have been evolved. Direct 
<>lar radiation is measured with a solarigrnph, thermal 
adiation from absorbing gases with a Pyrgeometer, 
- he heat flowing towards the ground surface from 
ielo\v during the night with a series of soil thermo- 
meters, and the latent heat liberated at the surface 
when water vapour condenses at or is absorbed by 
die soil surface, during the evening and night, is 
.alculated from the total gain in weight due to the 
water vapour absorbed. 

Thus we can actually work out a ‘Profit’ ami 
boss’ account of the heat balance at the ground 
urfaee as in the example given below for a clear 
day in April, — 


'mfil {in gramnu! tohnicu J.ow fin xiatnnu? calorics) 


wliation received 

trout the suti and 


Temjx'rature radiation 
from the grown! ... 

1150 

• unlit sky during 
day, after correct - 
mg for absorption 
factor at 84% 

*>55 

Comective heat loss 

350 

t*at radiation from 
the atmosphere at 
048 gr. cals. ]nr * 
tin* per minute ... 

691 

Heat transfer by con- 
duction (difference 
between loss by day 
and Kfiin by night 

35 

taf gain during 
absorption of mois- 


Heat used up in eva- 
poration by day ... 

20 

ture 

• 

20 



Total i*ain 1 

1 ,Mk) 

Total loss ... 

1,355 


....... ^ 


. „ 


There uas a stuall carry-over to the next day, 
of the order of M calories. It is obvious that when 
we work out the eutirc account of the disimsal of 
incoming solar radiation we get a real insight into 
the orders of magnitude of the various phenomena 
which enter into the heat balance. 

Besides discussing the problems connected with 
radiation and heat balance, l)r Rnmdas discussed at 
length the sjiecial types of 'shimmering* and ‘turbu- 
lence* characteristic of the air layers near the ground, 
their effect on the fluctuations of air tom|>craturc 
and explained his theory of the development of the 
nocturnal inversion (air layer stratified with tempe- 
rature rising with height) near the ground which 
lies sandwiched between two layers of lapse (i.c., 
between the shimmering layer below and the free 
atmosphere above). 

The liability of different parts of India to pheno- 
mena like ‘Floods' and ‘Droughts’ as indicated by the 
last 70 years* data was illustrated by a very striking 
diagram. Methods of measuring the relevant factors 
like evaiKiration from the soil, percolation, retention 
by the soil, etc., etc., and the role of certain salts 
in controlling the permeability of the soil to 
moisture, arc under active investigation at the 
Central Agricultural Meteorological Observatory at 
Poona. 

Dr Ramdas referred, in passing, to his work on 
the microclimates of plant communities which he 
hoped to present before an audience of biologists and 
agriculturists on a later occasion. 


Zoology and Entomology 

Sexual Periodicity in Birds with Special Reference to India 

A. B. MISRA 


r pim reproductive cycles of birds have been 
studied by a * number of investigators in tcin- 
' - rate countries of Europe ami in America. The 
'udics which have have been in progress in India 
' Benares have yielded results which challenge the 
didity of some of the "accepted views, and caution 
1 " about their general applicability to all species 
1 birds. 

The reproductive cycle of the male bird ten- 
ds of two phases, one of which is progressive and 
' e other regressive. The extent to which the 
■derstitial cells wax and wane in number in the 
'tertubular spaces during the progressive cycles is 
ally remarkable. The semeuiferous tubules a^e 


surrounded by innumerable interstitial cells atul 
they are literally besieged by them. 

The tunica propria, covering the senieniferous 
tubules is thin and becomes breached at certain 
points on its wall. The interstitial and other cells 
lying in the intertubular spaces and at the rajnparts 
of the tubules enter inside them through these 
breaches in the tunica propria and eventually become 
covered into sperraatogenic cells. It is therefore 
obvious that, the germ cells in the scmcniferom 
tuffules of the Indian birds, at least in the specie^ 
investigated in India, arc replenished every year 
with fresh re-inforccments of somatic cells .(intersti- 
tial cells). • * 



After tht replenishment of the seineuiferous 
tubules with the interestitial cells, a kind of intra- 
tuhutnr selective edemination of cells takes place 
within them, resulting in the casting off of a number 
of worn out and effete tells into the medulla of the 
tubules. 

It may thus be concluded that the hours of 
sunlight, muscular execreise, wakefulness, ultra- 
violet radiation, and to lesser decree temperature, 
fooil, rainfall and humidity and the action of the 
anterior lobe of the pituitnrv are the vital factors con- 
cerned in regulating the sexual periodicity in birds. 

The primarv function ol the testes undoubtedly 
v. as and -.till is to produce genu cells taller on, it 
complemented this fumtion by producing an internal 
seer et ion whicli aetiuc on the accessory reproductive 
stiuctmes such as the cpidydimes, duitus >1 *)cnn.\, 
seminal vesicles, prostrate elands, penis and other 
structures kept them in a (it condition for the onset 
of the reproductive season. The endoi rim- function 
of the ovary is necessarv for the development and 
maintenance of the am>smv genital organs and 
secondary sex characters in the female just as in 
the case of the male. These hormones have been 
isolated, crvstali/ed and even synthesized chemically. 
Oestrogen is used as a collective term for all 
substances producing ocslrnus growth in vagina, 
uterus, mammary glands and the female secondary 
characters. Chemical substances like estrone fiom 
pregnancy urine, estradcole from the follicle of the 
ovary, cquilinr and telaxiuc and maitv other com- 
mercial preparations are now available in the market. 

Rowan showed for the first time that light was 
a factor provoking reproductive activity of birds, 
llissoimette showed that iiitcn.sitv and wave-length 
as well as the daily ration <>f light were factors con- 
cerned in promoting sexual activity As a result of 
the work done on nearly twelve species of birds ;it 
Benares, it has been found that, the birds fall into 
certain well-defined categories because all of them 
do not seem to be governed by the same laws. AH 
the birds examined by us are non-migrants and were 
secured from their native haunts in this locality m> 
that they receive the same quantum of light bight 
qua-light can be a |>otcnt factor only in countries 
where there is considerable difference between the 
hours of sunshine rluiiug the various seasons of the 
year (winter, spring, autumn and summer), but in a 


place like Benares the contrast between the season > 
is not so sharp as in Canaria, I’.S.A. or in England 
Therefore, it seems logical to argue that light qua- 
light does not play an imjx>rtant part in inducing 
sexual activity in Indian birds. 

It is held by Marshall, Marshall & Bowden 
and Baker that ultraviolet radiation also induces 
periodic sexual activity in birds and naiumats and 
increased artical dosage may even bring alarm 
precocious and untimely sexual maturity. 

A higher quantum of ultraviolet light (ueaj h 
1 '5 of that in June) is available in March aNo. If 
the graph of the annual distribution of the ultra- 
violet light in India (Calcutta) were to be siipci- 
imposed upon the graphs of the Reproduction cycle- 
of the Indian Birds, some sort of a coincidence wil! 
be observed, but the cases of l'\to alba ami Hub,- 
bubi' stand out as remarkable exceptions. 

It will therefore be seen that all birds do n**t 
seem to be under the influence of the same set ol 
factors and it looks as if there is also some kind o| 
internal rhythm operating in them. The internal 
rhythm might have been indueeddn the birds geneti- 
cally orjby periodicity in the environment. 

The exact role of the cential and sympathetic 
nervous system in the activation and in the execution 
of sexual acts is not fully understood hv us. We lack 
conclusive evidence as to what specific parts of thv 
nervous system become crotteised by the internal 
secretions. What part the special senses play in tin 
excitation and consummation of the sexual acts m 
meditating the external stimuli is also not wn 
clear to ns. It has been found by us that mitosi- 
oceurred in two species of Indian birds at all hours <>! 
the day and the night. In this respect these Indian 
birds differ from the English Sparrow. 

An ecological complex of multiple factors see,in 
to govern the onset and recession of the reproducin' - 
activity in birds. It would be wrong to say that tin 
or that factor is the sole determinative concerned tr 
the process. The process of the activation of tin 
pituitary, its effects upon the gonads and tlw 
accessory organs of reproduction, changes in t*u 
plumage, courtship and display, 'nest-building and 
migration constitute a chain of events which an 
brought about by several factors whose isolated stud', 
enables us to see only a pay of the picture and imi 
the whole of it. * 
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INDIAN INSTITUTE OF SCIENCE 

BANGALORE 3 


Application* are invited to the post of Lecturer in Electrical Engineering in the 
Department of Power Engineering and Electrical Technology at the Institute in the grade 
Rs. 200-25-350 E.B. 40/2-550. 

Applicants should possess as a minimum : 

(i) The Institute certificate of Proficiency in Electrical Technology or the Diploma 
or a good degree in Electrical Engineering of a recognised University in 
India or abroad or equivalent qualifications. 

(ii) A degree or god knowledge of mathematics. 

(iii) Two years of experience in a well known Electrical Manufacturing concern or 

in a Power Supply Organisation. 

(iv) Some teaching experience in a recognised Engineering institution leading to a 

degree course. 

Any association or participation in research work will be regarded as an additional 
qualification. 

The selected candidate will be on probation for a period of two years after which, 
if confirmed, he will continue till the 30th June following date of his attaining the age of 
55 years. He will be required to join the Provident Fund Schome of the Institute, the 
rate of subscription being 8\% of his salary, the Institute contributing an equal amount. 
Leave and other privileges will be as determined by the Rules, Regulations and By-laws 

of the Institute for the time being in force. 

•« 

Six copies of applications together with six copies of testimonials and two sets of 
published papers, if any (which will not be returned) should reach the undersigned on or 
before 27th March, 1948. 


A. G. PAL 

Registrar. 

- ■ - T Jl 

When replying to the advertisers, please mention tKst you have seen the advertisement in Sbience and Cultora. 
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GLASS APPARATUS 

for 

Laboratory, Hospital, College 
and Scientific Research 


Insist on 



Products 


All kinds of Graduated Apparatus. Chemical 
Thermometer, Hydrometer, Urinontetcr, Lacto- 
meter, Stopcock, Separating Funnel, Soxhlets, 
Spiral Condenser, Weighing Bottle, Filter pump. 
Milk and Blood testing apparatus, etc. etc- 

Price Lint and Calendar on request. 

Manufactured by 

Scientific Instrument Mfg.Co 

J, SASflfALA ROAD. CALCUTTA. II 


Sconce and Cdltoke 


LIGHT AND MATTER 

By 

B. M. SEN, M.A. (Camb.), M.Sc., F.N.I. 

A new classical theory of Light and 
Matter deduced from the Maxwell equa- 
tions and the Special Relativity Theory. 

If this he accepted, it will cause a 
revolution in modern scientific thought. 

If not, physicists will have to give up 
either the Maxwell equations or the 
Special Relativity Theory or both. Even 
physicists may not accept the premises 
and deny the conclusion. 

FVice Rs. 2/8/- 


LONGMANS, GRtEN & CO. 

BOMBAY :: CALCUTTA :: MADRAS 


LIME & LIME STONE 

in wagon load lor 

Government Works.* Collieries, 

Sugar Mills, Paper Mills, I ron I 
Works, Glass Works 

Pleait £n^uit* i 

DtEPTI TRADING Co. 

SS, STRAND ROAD 
CALCUTTA 

When replying to «the adfeitUef*, plea** mention that you 


NATH BANK 

LIMITED 

Head Office: 135, CANNING STREET, CALCUTTA 
Central Office . 27/2C, STRAND ROAD, CALCUTTA 

Phone . Cal. 3252 (Alines) 

OFFICES: 

ct 

Calcutta Circle: Ballygungr, Burrabazar, Bhowdiu 
pore, Bowbainr. Calcutta, Coaaiporr, Harrison Road, 
rlntkholrt. Howrah, Lake Market, Shambnznr, Snlkia, 
Sibpur • 

Bengal Circle: Chandpur (Puranbazar ) , Chaumuhani. 
Chittagong, Dacca, Kushtia, Mymensingh, •Narnyon- 
ganj, Noakhali 

Assam Circle: Dhubri, Fancy Bazar (Gauhati). 
Gauhati, Nowgong, Shillong, Tezpur. 

Bihar Circle; Bhagalpur, Chaibasa, Gaya, Jamshed 
pur, jharia, Muznffarpur, Patna, Patna City. Sakrhf 
Orissa Circle: Sambalpipr, 

U. P. Circle: Cawnpore. Delhi, Lucknow, Mearton 
Road (Cawnporc), New Delhi 

C. P. Circle: Nagpur. 

Bombay Circle: Bombay, Zaven Bazar# 

Madras Circle: Coimbatore. Madras, Madura. 

Sci K. N. DALAL, Managing Director 

* __ _____ 

have seen the advertisement in Selene* arid Culture. 
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^SCIENTIFIC IMDIfiM GLASS C(XL« 

6. CHURCH LAME • CALCUTTA 


The Best Act 

MAKES THE BEST TO-DAY 

And the best to-day ensure* the best to-morrow. ' 
The best act in these days is to be protected 
by a Life Insurance Policy which ensures to- 
morrow's peace and happiness for those who 
are your dearest ones. A Hindusthan Policy 
gives you additional security, because it is a 
Company of assured dependability and proved 
* solvency. 

A COMPANY VHAT SPEAKS IN TERMS OF CRORES 

HINDUSTHAN 

Co-operative Insurance Society 

Limited 

Head Office : 

HINDUSTHAN BUILDINGS 
4, ChlHaranjan Avenue i CALCUTTA 


FRESH STOCK 

oj 

CHEMICALS & OTHER LABORATORY 
REQUISITES 

For 

Chemical & Pharmaceutical Works 
Sugar & Cement Factories 
Schools & Colleges 
Textile Mills & Dye Works 
Soap, Rubber & Oil Mills 
Hospitals & Doctors etc. 

Latest price list from 

* THE 


The Seal of 
Quality 



r ’ lC A '- 5 * * 

csS 

E 5 - M a T ' C FOR INDUSTRIAL 

m PURPOSES AND 

MANUFACTURERS 


A.R° 


AUSO 

,rm 
B. P- * B 


CEUTlCAl-S 


OF 


pH »r«\T^^ rds 

n M* D* * • 


FINE CHEMICALS AND 
ANALYTICAL REAGENTS 
FOR LABORATORY USE. 


UNIQUE TRADING CORPORATION 

51-59, NEW HANUMAN LANE, BOMBAY 2. 
Grams : ‘UNILAB’ 

When replying to the ' advertiier*. plea.e mention th 


THE CALCUTTA CHEMICAL CO., LTD. 

CALCUTTA 
, * Alee at 

MADIAS : BOMBAY : DELHI : NAGPUR : JAMSHEDPUR ETC. 

0 

you Rave seen the advertisement in Sffonce snd tulturs. 
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EXPERIENCE COUNTS ! 

~fhat fa wku you can tcly om 


MYSORE 

I 

Q A k | r> A I £ A n A perfect toilet soap which cleanses and 

^/■\|^| L/AL J VyAl keeps the skin supple and smooth. 


MYSORE 

SILKS : 


a a a 

a a a 


Fashion’s most favoured fabrics — 100% 
pure Silk. 


MYSORE 

SANDAL 
WOOD OIL : 


World’s finest perfumes used for fine 
■ perfumery and cosmetics. Conforms to* 
all pharmacopoeias of the world. 


.MYSORE MAKES MANY PRODUCTS- 

i ■ 
| ■ 

BUT ONLY THE BEST OF EACH; 



When replying to the tfdvertiaert, pleate mention that you have teen the advertisement in Sdmt and Culture. 
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LABORATORY EQUIPMENTS 


BARKOMETER for tanning Solution 80% Eng. 10/8. 

BR1NOMETER Eng. 9/8/-. 

BASINS PORCELAIN Eng. 75 c.c. 3/15; 140 c.c. 7/6; 250 c.c. 9/15; 
450 c.c. 12/12; 1000 c.c. 23/8; 2000 c.c. 30/8; 5000 c.c. 44/-. 

HYDROMETER BEAUME U.S.A. H. L. 0-50 or 0-70*9/8; 0-20 or 0-30 11/12. 
,, ,, ,, Light Liquid 70-0 & 0-700 to 1-000 7/8. 

„ Specific Gravity 700-600, 800-900, 900-1000, 1000-1100, 

1000-1200 etc. Eng. 12/12 

CHEMICAL THERMOMETER English each C 1 10 or 150, 5/15; 200, 7/8; 
360, 9/4 ; 500, 40/-; C 220, 5/15; 400, 7/15; 600, 10/4; 1000F, 
40/-. 

CENTERED GLASS CRUCIBLE 20 c.c. G3 14/4; 30 c.c. G3 18/8. 

CENTERED GLASS FUNNEL 2" G3 or G4 32/-. 

DISTILLATION APPARATUS Copper Cap of Retort I 2 4 10 gallon 

India 82/- 104/- 190/- 350 per set 

GLASS BEADS Eng. 23/8 per lb; Glass Wool 14/8 lb. 

REFRIGERATOR THERMOMETER Eng. 8/8. 

OVEN THERMOMETER Eng. 16/14; Baker’s Dough Thermometer 17/8. 
SAL1NOMETER (for Salt) Glass 9/8; Metallic 59/-. 

a 

LABORATORY GLASSWARE, Porcelain ware, Chemicals. etc. on request. 


* 

USTS on 

\ 

REQUEST 

Our Ref. No. 4064-4 

Gatnsi "Laboratory” 

ZIL L 

CO. 

PRINCESS STREET, 

PHonat 25941 

(Established 1929) 

BOMBAY 2. 

• 

o 
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I ★ SOXHLET EXTRACTION SETS o« 100 250 ,.,., | 

fjj 500 c.c. & 1000 c.c. capacity | 

it ★ B. S. S. PATTERN VISCOMETERS 

fj ★ KIPP’S APPARATUS of 1 litra & l capacity | 

I Petri Dishes of 3“ & 4 " diameter | 

fj — and — jj 

I ALL TYPES OF GRADUATED GLASSWARE 1 

n) * such as a 

I MEASURING FLASKS, MEASURING CYLINDERS, BURETTES, PIPETTES jl 

etc. ate. i 

| 

,?iCanufactured by I' 

INDUSTRIAL & ENGINEERING APPARATUS CO. LTD. ! 

CHOTANI ESTATES, PROCTOR ROAD, BOMBAY 7 jjj 


To keep pace 

with the marching of time 


GET A COPY OF 




Stan 


d<*r 


d 


EVERY MORNING 


IT WILL TAKE YOU TO* 
THE NEWS-WORLD 

for 

TWO ANNAS DAILY 
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VENOM 

BEE VENOM 
BLISTERING FLY .. 
COBRA VENOM .. 
CUBAN SPIDER V. .. 
ORANGE SPIDER V. 
RATTLESNAKE V. .. 

RED ANT V 

TOAD VENOM 
VIPER V. B 
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THERAPY 

Arthritis, Ascites, Pleurisy. 
Burns and Scalds. Uremia. 
Collapse, Coma, Dyspnea. 

I 

Chorea. 

Caries. Galloping Phthisis. 
Malignant Hematic Jaundice. 
Arthritis, Polypus. 

Pains of Cancer. 

Rickets, Epilepsy, Cliniaxis. 


Descriptive Booklet free to the Medical Profession. 


LEXIN LABORATORY 

M I H I J A M , E. 1. R. (S. P.) 


Wh*i» replying to the advertiser!, please mention that you have seen the advertisement in Science and Culture. 
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PUBLIC SERVICE COMMISSION, WEST BENGAL 

No. 7. Applications ate invited from male candidates by the Secretary, Public 
Service Commb*ion, West Bengal to fill a post of Professor of Geology at the Presidency 
(’allege, Calcutta in the Bengal Educational Service. Age must not ordinarily be over 
35 years on l&t March, 1948 but may be relaxed upto 45 years in case of a candidate 
possessing exceptionally high qualifications. Pay Rs. 1 50 — 700. The initial pay of a 
departmental < andidate if selected for the post will be regulated under the normal rules. 
Jf u candidate having no Mibstanlive appointment in the Education Department is selected, 
he will he given an initial position in the scale on the basis of his age upto 31 years. 
Candidate-* must fie British subjects or have been made eligible by declaration under 
section 2 62 of the Government of India Act, 19 55 to hold such post. Qualifications — 
A candidate must possess a 1st. class degree in Geology of an Indian University either 
at the I IcnourH or at the ill A or M Sc. stage or at least a high second class Honours 
degree of n Foreign l biivcrsity. Preference will be given to a candidate having research 
work and teaching experience to his credit. Full particulars and application form 
obtainable from office of the Secretary, Public Service Commission, West Bengal, 
Anderson I louse , Alipore, Calcutta, personally or on sending an addressed envelop with 
a nine plea stamp affixed. Candidates who are unable to obtain copies of the application 
form ni.iv apply on any punted or typed form a sample of which was published in the 
Calcutta Gazette of the 21st November, 1946. Closing date for the receipt of applications 
with n treasuty chalan for Rs. 5/- under the head "XXXVI Misc. — Provincial Receipt", 
22nd Match, 1948 Canvassing will disqualify , 


UNIVERSITY OF THE PANJAB 

Wanted a Lecturer in Organic Chemisiry in the grade of 
Ks. 100 — 2*) -r-6 £ )0 plus dearness allowance. The applicants should 
lx* highly qualified and have sufficient experience in teaching as’well 
ns research work to their credit. A candidate who has also experience 
of Pharmaceutical Chemistry will be preferred. 

Selected candidates will be entitled to the benefit of Provident 
bund. Canvassing directly or indirectly will disqualify. 

Applications with testimonials and statement of qualifications 
should reach Captain M. Bashir, B.Sc., Hons. (Edin.), Registrar, 
University of the Punjab, Lahore, by the 20th March, 1948. 
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-sSSES*. 

L^saa^l 


HUGE STOCK 


FILTER PAPERS 

Available at cheaper ratei than manufacturers 

1. Whatman No. 42, 12.5 cm. ... ••• ... 4/8/* pkl. 

2. „ No. 4, 9 cm. ... ... 1/- 

3. J. Green Analytical Filter Paper diam. 12.5 cm. ... 3/2/- ,, 

4. Agar Agar Filter Paper English 50 cm. . . 10/- 

5. Filter Paper Hostlip or Green's English diam. 50 cm. ... 6/4/- 

12.5 cm. ... 2/4/- 

QUANTITY DISCOUNT UPTO FIFTY TER CENT. 

ASK FOR FULL DETAILS FROM 

The Scientific Apparatus & Chemical Works Ltd. 

Civil Lines, AGRA Branches : BOMBAY : DELHI 

Importers, Manufacturers and Large Stockists of all kinds of 
CHEMICALS, SCIENTIFIC APPARATUS, CHARTS, SLIDES, MODELS 
AND OTHER LABORATORY REQUIREMENTS. 
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THE TATA IRON A STEEL CO., LTD. 

Hoad Sal** Office t 102A, N*ta)) Subkas Road, Calcutta 
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™. IMPOVERISHED HEUTH PRESCRIBE 

ilf MBIC IMR PRODUCTS 

In the clinical treatment of anaemias, ILver therapy 
is now an established therapeutic measure. The liver 
products manufactured by ALEMBIC are reputed for 
their quality and freedom from reaction. 

NEPABIN 

Art effective, re- 
storative tonic 
containing pro- 
teolysed liver 
extract. Vita- 
min B complex and other 
haemopoeitic agents. Of 
proven value in various types 
of liver and iron deficiency 
anaemias and convalescence 
following serious illness. 

HEPABIN C IRON 

Indicated In microcytic, nor- 
mocytic and mixed anaemias 
requiring combined iron and 
liver therapy. 


RELY ON 

ALEMBIC CHEMICAL WORKS CO., LTD., BARODA 

. . # _ 

9 $ 


w heo replying to the advertiser*. tpi**** mention that yon have aaan tha advertisement In Solano* and Colter#, 




HEPA8EST 

Predigested 
whole liver 
in the form of 
desiccated 
powder. Therapeutically 
more potent than other oral 
preparations. 

HEMOLON 

A concentrated 
Crude Liver ex- 
tract for intramuscular ad- 
ministration. 
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AIDS TO RECOVERY 

A In hospitals and nursing homes all 

&Jsik=s\ the year round the sick and the 

wounded are treated and nursed. 

To aid their rapid recovery, our 

1 rubber requisites are In service all ' 

^ over India. 

OUR PRODUCTS INCLUDE 

Rubber Cloth* Hot Wator Bottfas. 

^ ^ tee Bags. Air Bods * Pillows. Air 

^ Rings A Cushions. Surg tef I Qk>va$ * 

~ Aprons Etc. 

BENGAL WAmPROBF WOHSmHID 

MAKERS OF RUBIER HOSPITAL REQUISITES* 


CALCUTTA 


NAGPUR 


BO-MEAT 
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LIMITED QUANTITY OF 

MOVING COIL REFLECTING GALVANOMETERS 

MANUFACTURED BY MESSR8. GAMBRELL BROS. A CO. LTD., LONDON 

Ah'B NOW AVAILABLE EX STOCK 
Enquiries also Solicit erf for 

( 1 ) Gambbrell Phytical Labo- 
ratory Instruments. 

( 2 ) Dawe Precision Electronic 
Instruments. 





m 

iJH 





t 


( i ) Taylor Radio Servicing In- 
struments. 

(4) Taylor Moving Coil Switch- 
board Instruments. 


} ;:M 



( r J ) Record Portable Ammeters, 

Voltmeters, Frequency meters 
and Continuity Testers, etc. 

Tv]>c .50 10 For particulars apply 3300 

SHREE INDUSTRIAL & COMMERCIAL SYNDICATE LIMITED 

H. O. 36 MINI ROAD FORT. BOMBAY 




a 

a 

a 

a 

a 

a 

a 

a 
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★ SOXHLET EXTRACTION SETS of ioo«„ aso 

500 c.c. & 1000 c.c. capacity 

★ B. S. S. PATTERN VISCOMETERS 

> 

★ KIPP’S APPARATUS of 1 litre & z capacity 

Petri Dishes of 3" & 4" diameter 

— and — 

ALL TYPES OF GRADUATED GLASSWARE 

such as 

MEASURING FLASKS, MEASURING CYLINDERS, BURETTfiS, PIPETTES 

etc. etc. 


< Manufactures! by 

INDUSTRIAL & ENGINEERING APPARATUS CO. LTD. 

CHOTANI ESTATES, PROCTOR ROAD, BOMBAY 7 

.. 0 x * . . 

t^/r ^rr <: ^11 7: ft ,; r "_>/ r; > f >[ t^l c^S^pYJJ^h ' VSt 1 If * -"'17.? 1 r‘ *tr 
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PHILIPS 

MEASURING APPARATUS 

FOR LABORATORIES, RESEARCH-INSTITUTIONS & 
SERVICE STATIONS 



OSCILLOGRAPH 


PHIlOSCOP" UNIVFRSAI 
MEASURING BRIDGE for reds 
t«|nce*, capacities and self* 
inductances UNIVERSAL ELEC- 
TRONIC RAY OSCILLOGRAPH for 
radio and *aud o frequencies 
H.F. SERVICE OSCILLATOR 
frequency range 100-6000 fee's 
AUDIO FREQUENCY OSCILLATOR 
frequency range 30 16000 c s 
ELECTRO DYNAMIC VIBRATION 
PICK UP for accurate measurement 



MEASURING BRIDGE 



H r SERVICE OSCILLATOR 

of mechanical vibrations, 
ELECTROMETRIC TITRATION 
APPARATUS a polentiometnc 
apparatus for research chemists. 
MOISTURE METER for determining 
the moisture content of grain 


PHILIPS 


d% 





For complete details of your requirements 
please address your enquiries to 

PHILIPS ELECTRICAL CO (INDIA) LTD. 

MEASURING INSTRUMENTS Dept. 

PHILIPS HOySC.HEYSHAM Rd, CALCUTTA 20 


FREE- * “HLECTRONIC MEASURING**- -a periodical dealinK with the application of electronic 
mt'A^urim* technique, will foe scut free i«? those who are interested in receiving the same. 

When replying to the advertiser*, please mention the! you hove seen the advertisement in Science «mI Cuitwre. 
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PUT IT IN WRITING 

Because Paper Remembers What You Can Forget 

SAVE TIME — PREVENT ERRORS 

Gel your Paper for writing & printing from : 

iaghyimath Dutf & S@ims 

“BHOLANATH DHAM” 

33-2, BEADON STREET, CALCUTTA 

PhoM i B. B. 4175 Grams I "NOTEPAPER" 

BRANCHES: , 

CALCUTTA : 20, Synagogue Street. DACCA : 31-1, Patuatuly Street. 


Phone : 3176 B.B. Grama : “NADIACHEM1” 

NADIA CHEMICAL WORKS LTD. 

C-44, 45 & 46, COLLEGE STREET MARKET, CALCUTTA 


JUST ARRIVED from ENGLAND and AMERICA 

LARGE STOCKS 

of 

APPARATUS and CHEMICALS 

for 

Schools, Colleges, Analytical and Research Laboratories 

9 

Please send your enquiries to us 


WIim replying to the * advertisers, pleat* mention that you Mave teen the advertisement in Science and Culture. 
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SCIBNCX AND COUTUU* 




Research is possible only when 
your Laboratory is well equipped 
with most modren outfits and 
reliable reagents. We stock only 
quality goods and welcome your 
. esteemed Enquiries. 


BENGAL INDUSTRIAL 

SCIENTIFIC WORM LTD 


35/1, VIVEKANXNDA ROAD, 

P.O. BEADON ST., CALCUTTA 
Phone: B.B. 5034 . Gram: B1SWQRK3 


'Tot Constant Supply ofi 

PAPAIN 
MALTEXTRACT 
PITUITARY POWDER 
VITAMIN ‘A’ 

i Contact mih / - 

GIEMCE TRADERS LIMITED 

26, Nakuleswar Bhattacharya Lana, 
CALCUTTA 26 


THE SOUTH INDIAN 
EYE LABORATORY 

CHODAVARAM (Vixag.), SOUTH INDIA * 

E S T l) : 1 U 37 

Manufacturers of 80 varieties of 
Eye Ointments under the direction 
of Eye Specialists. 

Stockists throughout 
India, Pakistan, Ceylon and Burma. 

1947 Booklet containing 
80 Formulae Therapeutic Index 
will be sent on request 

SOLE AGENTS FOR 
. THE WHOLE OF INDIA WANTED 
COMMISSION 50% 


♦ben replying to the edvertltere, pleeie mention fhet you here ®«en the edvertUement in Science end Culture. 
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INDIAN INSTITUTE OF SCIENCE 

BANG A[L ORE 3 

POST OF PROFESSOR AND HEAD OF THE DEPARTMENT pF 
METAEU'RGY AT THE IXSTHTTE. 

It is hereby notified that the last date for the receipt of applications for. the 
above |x>st has been extended till the .HOth of April, 194H. 

A. G. PAI, 

Registrar. 
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VE are trying our utmost to maintain supplies 
of essential scientific goods to our patrons un- 
interrupted. We have large stocks of laboratory 
^ apparatus, appliances and chemicals so 
r £ that proper selection may be made by all. 


^° f anything in lines mentioned below, please send your orders and enquiries to us : ■ 


BALANCES : 


• • Hough Weighing Balances, Analytical Balances, 

Weight boxej of various types etc., etc. 


THERMOMETERS : : I hermometers, Centrigrade and Fahrenheit, of 

various ranges, Beckman’s Thermometers etc. 


GLASS GOODS 


• Hollow glassware. Glass graduates. Special 
Glass Apparatus etc., etc. 


PHYSICAL APPARATUS : l or teaching general physics, heat, light, elec- 
tricity etc., up to B.Sc. Standard, as well as 
special Apparatus. 

CHEMICALS & 

REAGENTS : Pure and Extra-pure Chemicals as well as 

special reagents for all types of work, Mineral 
Acids etc., etc. 


Bengal Chemical & • Pharmaceutical Works, Ld. 

CALCUTTA BOMBAY 

OFFICE. 04, CHITTARANJAN AVENUE, CALCUTTA 


Whin replying to the dreitiien» plea** mention that you* have teen the advertlheKDent in Science mad Culture. 
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MACHINERIES AND SCIENTIFIC INSTRUMENTS 


INDIAN industrialists ami scientific men have been 
* conscious for some time past that during the post- 
w u years, it has been increasingly difficult to pro- 
cure any machinery and scientific instruments from 
abroad. Consequently the prospects of industrial 
expansion and increased production which are now 
Kivomitc subjects of \alk on the part of every minister 
■ •! the centre or of the provinces louse hopes id public 
uiimt, which arc difficult of fulfilment. Hut the custo- 
dians of state policy will do well to ascertain the extent 
of India’s helplessness in this key industry. Since no 
n i unis measures have been contemplated to meet the 
otuatinn as vet, we are pretty certain that they are 
f'hssfully ignorant of the actual state of affairs. 

It is needless to emphasize the need for maehi- 
taiics and scientific instruments. We are conscious 
of it in our every day life, whenever we enter a 
factory, a power station, any engineering works or a 
•eicntitie laboratory. It is also not difficult to realise 
the extent of our dependence on foreign countries in 
th'-j matter. An industrialist or a scientist would do 
•veil, if he takes sjock of the machinery, apparatus, 
•aid scientific .instruments and appliances which he 
t^e- every day ; without which his activities would 
fe partilvzcd and find out what percentage comes 
foreign countries, what percentage can be pro* 
-'-red or imfde in the country, and in what situation 
lie will be placed if the foreign exports were entirely 
n| t off. The picture will not only be not pleasant, 
fiut simply revealing. 

Let us, for the sake of the lay man, give a few 
1 vmipjes. The medical man's activities will be para* 
h/ed if he gets no supply of clinical thermometers, 
“b bioscopes, microscopes, x-ray apparatus and surgi- 

instruments* and dozens of other tilings. The 
"‘lieges and research institutions require hundreds of 
" !1 ntific apparatus and instruments. livery power 
M ‘ion requires, besides the big generators, t and 
*' 'isformers, manv different kinds of meters, relavs. 


fuses, lively big industry requires, for control pur- 
poses, any number of meters, and other appliances, 
liven the ordinary tradesman requires fine balances, 
liquid measures. Railways, telegraphs, telephone 
services require enormous number of scientific 
appliances. The watch is used by almost everybody. 

Leaving heavy machineries and apparatus aside, 
the total expenditure on annual imports of scientific 
apparatus may not be so imposing as on machineries, 
but nevertheless without their constant and steady 
supply, civic and industrial life would be completely 
1 'nrnlyzed . 

Most of the scientific instruments except a few 
balances and measures, w'ere unknown in a poleo- 
technic society, say in Kuropo before the seventeenth 
century. As knowledge of science lias progressed, 
and new activities and industries have been built on 
scientific knowledge, new machineries and instru- 
ments have been evolved. Naturally the manufac- 
ture of machineries and scientific instruments started 
in the countries of origin of these industries, and have 
remained there until another country, out of sheer 
compulsion, or through the initiative of private in- 
dividuals have made efforts to make itself indepen- 
dent or less reliant on foreign supply. Before the 
first World War, the manufacture of optical appa- 
ratus like naval telescopes, microscopes, periscopes, 
binoculars, prisms, theodolites were virtually a mono- 
poly of Germany, but after the experience of the first 
World War, the U S, A., TT.K., and Russhrtnade great 
efforts and were able not only to establish the indus- 
tries on a self-sufficient basis, but in some cases, were 
able to score improvements over German prototypes. 
Many other examples could be given. 

Manufacture of machineries and scientific instru- 
ments have made little progress in India because 
wfulc Europe was forging ahead from palacotcchnic 
to neotechnic age, India remained stationary^ ThC 

few industries which Have bean wnrkino- in TnAia 
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during the British epoch, are almost entirely depen- 
dent on imj>ortcd machinery ami scientific apparatus 
and instruments, and the efforts made to start manu- 
facture of machineries and instruments have not been 
attended with much Success owing to causes which 
Here very ably analysed by tin- late I>r V . X Ghosh 
urxd li is rommittre {vtd*> mho). Soviet Russia 
found herself in a -similar plight after the Revolu- 
tion of 191 R, and even in spite of tremendous 
efforts has not beep at)!** to be sclf-Mifhc ient 
in this respect in all matter^ She has still 
to import much heavy cleGtical inaelimery 
and scientific apparatus from abroad, but in many 
eases her stuiess ha*. b» en , Inking. I* or example, the 
Optical Institute at Leningrad under the late Professor 
Kodzdestvcnskv, lias b«-en not only •able to produce 
optical ela .s, but woik out methods for ntanufac turc 
of all kinds oi optical appaiatifs pri-mis, mirrors, 
cameras, teh-seoprs, periscopes, etc 

The National (Manning Committee whose labour .•> 
are almost forgotten bv the present national go\mi- 
meut had the foresight to anticipate the pK wilt 
difficulties, and appointed two sub committees for the 
puipose (I) The Sub-Committee on manufacturing 
industries with \fr Ambnlal Saraldiai as Chairman 
and Dr Nazir Ahmed as Secretary, (2) The Sub- 
committee on scientific instruments with the late Dr 
IV N. Ghosh, Professor of Applied Physics, Calcutta 
Duivetsitv, as Chairman, and Mr G. R. Paranjpe, 
then Principal of the Koval Institute oi Science, 
Bombay, as Secret, uv. The report of Mr Satabhui 
and Di Xa/.ii Ahtmd has been pi luted, but tlu lc- 
port of Dr P. N. Ghosh and Mr Paranipe, though 
te.idv, has not vet seen the light of the daw A 
Scientific Instruments Panel was started by Sir 
Aideshir Dalai, Minister yf Planning and Develop- 
ment under the Chairmanship of Professor M X. 
Saha during the Waved regime, but before the panel 
could start working it was nbohshed on the recom- 
mendation of the Advisory Planning Hoard. 

The National Government lias recently appointed 
a Committee under Professor G. R . Paranjp<^\vith the 
limited objective of recommending measures for the 
reotgaui/.alion of the Mathematical Instruments 
Office at Calcutta and a few other Government Work- 
shops* but the terms of reference of the Committee 
are extremely limited, as will be seen from the extract 
given belovV : 

(0 To examine the need and adequacy of the existing 
^ facilities in the Mathematical Instruments Office 
* for the man n fact nrc and repair of scientific 
instruments, having regard to the trade capacity 
available in India. 

9*0 If existing facilities arc found to be inadequate, 
to formulate concrete plans, both short- v?rnt 
and long-term, for the development of tnanufac* 
. tare of scientific instruments and photographic, 
electronic and electro-acoustic equipment, k 
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((ii) To report whether the Mathematical Initrumf •:> . 
Office can he used os a suitable training cer.it. 
for instruments makers, mechanics, etc., and if 
s?o, to draw tip a training scheme. 
iiv) To examine whether the Mathematical Instrument 
ofKtw should continue to be ran as a Gove-»«- 


ment l-uctory, and if so, to review the urm. 
and conditions of service of the employ* v 
there. 


\ 

It will be seen that the terms of reference for th- 
Committcc are extremely limited. Three of its clam*- 
refer only to the Mathematical Instruments Office 
Calcutta, which manufactures only surveying lnstru 
meats, and according to our information, has a:, 
annual outturn of K^. 15-20 lakhs of rupees onb 
while the total import value of instruments is in th 
neighbourhood of (> to 7 crores of rupees. Tin • 
figures show that a much bigger organisation than 
the M I<>. is needed. 

Clause (21 can be stressed to signify that ik 
Government of India has in mind the bigger prohlvr:. 
.md we hope that the Chairman and the members 
the Committee would take that \ iew and rccom. 
mend a much bigger organisation, and the Goviin 
iiiviit of India should give, on account of tlu* urgciwv 
of the situation, very serious attention to their u 
commendations. 


What ought to bt itofu 


Wc hope the Committee will advise the Govern 
ment on the necessity of bringim- into existence, *'H> 
or a chain of organisations which may be calln! 
“Scientific Instruments Establishments*’. They ‘Mm-uM 
have the same pattern of organisation as has bn" 
evolved, during the war, for tile various uaitma 
scientific research stations, say the TR ({-station at 
Malvern, or vaiious Atomic Research Establishment* 
the British Atomic Research Establishment .a 
Harwell. They should include, sections on Admim- 
stiation, Execution, Supply, Research and Develop 
meut, Production and Distribution. 


Sittlv or Raw Matkkius 


It may be emphasized that supply of raw mat* 
rials for Scientific Instruments is a very big item m 
the manufacture of scientific instruments. TK 
scientific instrument maker is somewhat in the p*»a 
tion of a tailor who has to get his clothing, his thread, 
buttons, sewing machines from outside before he c.»n 
undertake his work. A scientific instrument tnalai 
has, in contrast to ordinary manufacturers, t# g<t -■ 
bewildering mass of raw materials metals and all**''* 
in the form of sheets, wires, tubes, rods and bar* 
of all sizes and shafts, glasses of all kinds, timl ^ 
iu different forms, minerals, ebonites, rubber prt- 
parations, jewels, adhesives, magnets, hundred- n > 
othet things in addition to workshop machimk- 
standardising instruments, foundry, and glassblov .in# 
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He should not be asked to undertake the 
” mufacture of any of these tilings, hut should have 
triii in stock, or should have a source of supply 
.. :iliin easy reach. In a big establishment of the 
V.nd in view, a supply department keeping a big 
. ; .<k of the important raw materials, and capable of 
; tidily procuring others which cannot be stocked is 
. » i i urgent necessity. Wc have mentioned this point 
, .uticularly because this has a great bearing on the 
.Nice of a site for such an establishment. 

Kkskarch and Dkvkt,opmi;\t 

The core of the organisation should be the Research 
,i:k 1 Development section. The need for research in 
the design of scientific instruments cannot be over- 
i aiphasi/cd. The scientific instrument maker, in con- 
i'.*-! to the manufacturer who makes only one single 
..uicty of commodities, say sugar, textiles, steel, has 
• i u.illy to deal with a variety of commodities all 
: At uiring different raw materials, processes, ami 
uslKrent groups of skilled men. Above all, lie has to 
s u in touch with the latest progress in the branch 
wt science for which he is making instruments. All 
inquires a very special kind of organisation- a 
. "liibiuatinn of active scientists. technicians, 
•la t hanics, carpenters, glass-blowers, and foundry- 
which are not to be found in an ordinary 
Aioiy <>r a research laboratory. The scheme should 
>. f>nth horizontal and vertical. 

l’oucv 

Tin- importance of a clear-cut policy *>11 the* part 
"! llic Central Government in this matter cannot be 
ut emphasized. There are, at present, great difiicul- 
a- in gelling scientific instruments from abroad. 
The supplying countries before the World War II 
u the order of importance to India were Germany, 

’ ’luted Kingdom, U.S.A., Japan, Italy, France, 
H"!! nul, Sweden, Switzerland. Of these countries, 
Hit many, Japan and Italy are totally out of action, 
oITil the* smaller countries of Europe are overburdened 
itli orders from the devastated countries of Europe. 

I he United ^Kingdom and U. S. A. require all the 
"Mruinents their factories arc producing for the 
^iornious expansion of their scientific activity during 
tla post-war period, and the U. S. A. has put a ban 
■•I the export of scientific apparatus which can be 
•! for atomic research. 

An extract from the Review of Scientific 
{y niments of November, 1947, Volume 18 says: — 

' The reguiati&n* will strengthen the existing controls 
n ‘*he export of equipment adapted for use in atomic 
y research and production work. The present control 
m includes use of the powers of the Department of 
w.Ejiierce ynder the Export Control- Act of 1940, and of 
^ Department of State, well as consultation with and 


advice of the manufacturers. This system was employed 
by the War Department's Manhattan District prior to the 
transfer of the Atomic linergy programme to the Commis- 
sion and has been continued by the Commission* 

The regulations will provide a mote effective control 
over the export of {specific classes of declassified equipment 
>nch us ladmtion-dctcction equipment, mass spectrometers! 
high vacuum equipment, and panicle accelerators. Other 
items ftiuy be added fiont time to time 1 '. 

The significance ut the above ban may not be 
apparent from the wording. “Vacuum equipment” 
can be interpreted to mean all kinds of pumps, 
vacuum gauges. In fact we know that many orders 
tor pumps of diffeient kinds from India which were 
accepted by American manufacturers have been sub- 
sequently cancelled as a result of the above prohi- 
bition. '* Radial tbn UcU'ctois” may be interpreted to 
include Geiger Counters, Klcctroscopes, Iileetrometers 
and even wireless equipments and so on. The United 
Kingdom has not been so explicit, but all Indian 
Scientific Instruments dealers arc finding great diffi- 
culty in getting anything from there. The prices 
have gone up from 200 to 400 per cent, liven large 
grants of money to the Indian Scientific Institutions 
cannot be of much help under such conditions, for 
money has lost some of its meaning in the post-war 
world. 

The Central Government can do a lot in this 
matter if they exercise a strict control on such ex- 
portable material in which India is in a position of 
vantage e.g., manganese (indispensable for alloy 
steel, mica (indispensable for electrical insultation), 
jute, tea, thorium (for atomic energy research) and 
beryl (source of beryllium, which is much sought 
after for atomic energy research). The export of 
these materials should be absolutely forbidden, ex- 
cept on a barter system, for supply of our necessities — 
petrol, steel, machineries, and scientific instruments. 

• 

RliCOMMHNllATloNS OF TUB SeiBNTIFIC INST KUMBNTiJ 
SUB-COMMITTBK OF TUB NATIONAL 
Planning Committick 

The Sub-Committee on Scientific Instruments 
appointed by the National Planning Committee 
consisted of the late Dr P. N. Ghosh, Professor of 
Applied Physics, Calcutta University as Chairman, 
and Principal G. R. Paranjype of the Royal 
Institute of Science, Bombay, as Secretary, and 
a number of other members. It made a 
survey of scientific instruments manufacturing in- 
dustry in India which they found to be in a very 
elementary stage as regards variety, quantity and 
quality of its products, depending for the necessary 
raw, material*, components and machine tools on 
foreign imports and wanting in academically trained, 
skilled technicians. The said sub-committee rilade a 
number of recommendations for the development of 
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the scientific tnutrutnexil* industry, the mote impor- 
tant of which arc a* follows:*-. 

(I) The itumufacfiirtr* of -eientUu- instruments 
shouM co-onliuuUt their activities, think in terms of 
specialisation to avoid wasteful overlapping iml im- 
ttecvssaiy competition as well as of mass production 
and quality control »>t then products. Th<*> should 
follow co-operative methods of securing th*. neces- 
sary raw materials and components, machine tools 
and machineries. They should make full u-e of the 
different scientiiu* r* svauli laboratories, standardising 
institutions and test houses m the country. They 
should secure adequate State support in matters of 
capital, expert technical aduoe, protective legisla- 
tion and marketing facilities 

[2\ A scheme for training appruitues in different 
industries should he worked out and introdm ed 
without any delay hy each provincial gourmiKiil in 
eIo-»e cooperation with the different manufacturers in 
that province. 

(A) The (loveuimeiit should make the necessary 
arrangements whereby it would he possible to semi 
large numbers of propel ly equipped apprentices to 
foreign countries ami secure for them adequate tiam- 
ing frail it ies and actual experience m the technique 
of the production ol scientific instruments ol all 
sorts and in all slae.es. 

(4) There should be a Stale department ol Indus- 
trial Kcscaich, which should establish a separate 
Scientific Instruments Committee. This should be 
well equipped and constantly maintained with ample 
up-to-date facilities in ivy aid to Laboratory, Library, 
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Personnel and Commercial Intelligence. It waul J! )\ 
the business of this committee to initiate and limit! - 
take investigations in all matters pertaining to u ± 
manufacture of scientihe instrument from the seln 
tion of raw materials to the production, testing m\>l 
marketing of the products. 

(5r The Board of Scientific and Industrial Re- 
search should interest itself in the production of tin 
following items which are of the utmost important 
to the industry of scientific instruments. 

Optical glass ; Special allov s for springs, Miagiut" 
and resistance ; Synthetic resins and ebonite ; TuK 
of brass and other metals ; Abrasives and grirulin. 
materials. 

(6) Legislation should be provided for adcqiuu 
protection and preference of scientific instrument*, 
made in the country. In the transition period, ini- 
pot is of components and raw materials should In 
gradually discouraged or altogether stopped wlwu- 
ever possible. An assembly «>f paits, which build* 
up an instrument out of components, particularh 
imported, should have the second preference. 

(7) The subject of Applied Physics, which 
generally neglected, should be given a promim nt 
place in all Lniversity centres ami it shoul^l !v 
studied from both the theoretical and practical point- 
of view. 

The sub committee also recommended for # t!n 
establishment of Industrial Research Labor ntoi u - 
and a Standard^ Institution, which are cmisideuw 
essential in the successful manufacture ol scunlifn 
msti Ulllellts 
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PpilK leading rolo played by the U.S.A., supported 
* to a cousidetable extent by the United Kingdom 
and Canada, in the Micecs-dul realization of the atomic 
hottih, has so much occupied men's attention since 
Hiroshima, thanks to the Press and other potent 
iuslt umeiits of mass media, that little attention and 
thought have been given to important developments 
in otjicr countries. There was, of course, also the 
difficulty of free How of information owing to inevit- 
able war-lime restrictions which continued for '.» con- 
siderable time oven after the cessation of hostilities. 
Not until recently could a reliable account of the war- 
time atomic research in Germany, altout which people 
everywhere had been hotly simulating all these years, 
reach the world public. 


Meanwhile, new interest has grown around tin 
possibility of the many and varied peaceful applica- 
tions of the atomic energy. A number of countries 
whose aggressive role in the event of an atomic wel- 
fare is highly questionable have adopted ambitiou- 
programmes of atomic research and development 
Some of them have even already given evidence •>* 
notable progress. If the future is not darkened by the 
much apprehended reality of an atomic armament race, 
the competitive efforts of these countries directed t-' 
industrial application of this new somite of power v ill 
bear fruit sooner than expected. 

In France, the writer had the privilege of per- 
sonally coming in contact With her leading atomic 
scientists and research establishments. The great 
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s jAtgy and enthusiasm with which the scientists of 
♦ ;:i* country,* devastated by War, Occupation and 
Liberation and seething with political and economic 
unrest, complicated further bv powerful foreign in- 
inicnees, have •applied themselves to the task of peucc- 
:al developments of atomic energy, is undoubtedly an 
.aspiring example. An account on the recent deve- 
lopments in atomic energy research in France may be 
oi some interest to our readers now that India has 
d<o adopted a bold programme of developing her 
-inline power resources. 

Kkskakcii in Ni cuuk Fission work thk 
Mimtakv Cou.apsk 

The pioneering contributions of the French in 
the field of atomic and nuclear research are well- 
l.p.u’A n. Since the discovery of radio-activity by 
Henri lkcqiurcl and of ladio-activc elements by 
Pierre and Marie Curie, the French have developed a 
’mag and umivallcd tiadition in atomic research, 
o> Inch, it is fair to acknowledge, was largely res- 
ponsible for her subsequent notable contributions in 
the thirties and after. The brilliant work of Joliot- 
Curies husband ami wife which culminated in the 
di^cyvery of artificial radio-activity, should be viewed 
ae.unsl the background of this tradition. The dis- 
»«»\ery of uranium fission by Hahn and Strnssmann is 
< diieet consequence of the woik on aitificial radio- 
aitivity, and, as Professor Joliot has lecently 

i ved, ;|: it is very probable that the work of Irene 
Curie and Savitchf had a happy influence on the work 
*»i 1 1 1 v two Herman chemists. 

'I'he work of Ilahn and Strassman at Kaiser Wil- 
helm Institute was followed with great interest in 
l iance as elsewhere. The confirmation of nuclear 
fusion, and the experimental proof of the. re- 
lease of considerable energy were simultniic- 
(, uMy worked out by Professor Joliot in Paris 
and by I)r Frisch in Copenhagen. Shortly after, 
Hiot and his co-workers, Halban and Kowarski, at 
*he cpll&gc de France, were able to show experi- 
mentally that more than one neutron was emitted dur- 
ing the of uranium nucleus and that these 

neutrons could innate a chain reaction. This was a 
ry important discovery as it for shad owed the explo- 
re possibility of atomic energy and its eventual 
military utilization. 

In the College de France, all this was carried out 
during the first half of 1939, and by September of the 
ame year, great advances were made on the solution 
the many fundamental problems associated with 

fission. Then came the War. But the work con- 
fined, mostly in secret, until the final military col- 

* Atotnes, No. 15— June, 1947. 

t Savitch is a Yugoslavian, and is Prof, of Cheinistry 
ii: the Belgrade University. 


lapse of France. During the period, up to June (1940) 
the French scientists were preoccupied with securing 
essential raw materials for the study of the most exact 
conditions necessary for the development mid control 
of the chain reaction. The most important of this 
procurement drive was the purchase by the French 
C.ovornnieiit of the world's stock of 180 litres of heavy 
water held by Norway and its secret shipment to 
Paris. Monsieur Raoul Dautrv, then Minister of 
Armaments and now General Administrator of the 
Atomic Energy Commissariat, was primarily respon- 
sible for arranging this historic travel of heavy water. 

The experimental work first started in the Col- 
lege ilc France continued till May 1940, when the 
invasion of Holland and Belgium obliged the French 
scientists connected with atomic research to move, 
w ith the experimental materials, to a villa in Clermont 
Ferrand. The precious stock of heavy water was 
transferred to a cell of liiom prison. 

The military collapse of France in Jtyie 1940 ren- 
dered impossible any further progress in nuclear 
ic. search. By common consent, it was deckled 
that Halban and Kowarski should leave France 
with the stock of heavy water and other vital 
documents and join the Allies in England. They 
embarked at Bordeaux oil June 19, 1940, carrying an 
order of mission, and joined the British research 
workers at the Cavendish laboratory, Cambridge. A 
little later, the French group was joined by Monsieur 
Jules Gueron, the chemist and one of the most im- 
portant workers in the team.* 

AFTKR Tim I /IKK RATION 

The atoiuie research was actively resumed after 
the liberation with Frederic Joliot, Ir£nc Curie, 
Pierre Auger and Francis Perrin, as the principal 
figures. The explosion of the atomic bombs in Hiro- 
shima and Nagasaki, greatly accelerated this research, 
and General de Gaulle, President of the Provi- 
sional Government asked the Minister of National 
Education and the Minister of Finances to prepare 
and submit, in co-operation with the atomic scientists, 
a plan for a Government organization for the deve- 
lopment of atomic energy in France. In its terms of 
reference, the Government explained its interest in 
the atomic development project, as follows : 

(1) To raise the standard of research ict pure and 
applied sciences to a state such as guarantees origiual 


* While Americans and the English wire t making 
supreme efforts for military use of Atomic Energy, the 
1 rentft refugee scientists were allowed to contribute their 
own share. The French Savants Halban, Kowarski, Pierre 
Auger, Gueron, Goldschmidt along with Pontccorvo— an 
Italian Research worker who had worked for several years 
m the laboratory of Nuclear-Chemistry in the College de 
France — were given important functions in the Anglo- 
Canadian project on Atomic Energy Research in tAe Chalk 
River Station, West of Toronto. * 
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contribution to the universal development of atomic science 
and it 4 peaceful applications 

(2) To ere; ite a group of French 'rfieniGtg and engineer* 
fully <onve.ris.int with the latent facts and fundamental ideas 
m the field of umltrar chain react tom and ready arid capable 
of utih/mg k Ui h bn or uhav as s##>n a* discovered or 
developed. 

hi) To rink*- available i.j the liboiatoruM* of phv dcs, 
« beiiiftlry , hu»l»»gy arid tnedjnru 4 new in -»trum«*nts and 
apparatus for produ* mg hi .top*"* #»n a large mm!c lor 
indicator Htndte*'. a-* well *.h for r vho-tlu rapy. 

(4) To develop atoinu |>owrr as a supplement for |*>wer 
from coal and running w.»N*r f*,i mdudrial development. 

Tkk Atomic. Kst:hgv 0»\f\uss\km 

A IT.ui iva dtbtmUul and, bv the Otvtic of 
( hdobd .30, IH45, the IT r »vt rnmal ( ng ci tutu* u t oi the 
F'rctn h kci'uldn aim»>uuc<<l the creation ot tin Atomic 
Kru-tpv Ommits.ion (be Odnmivutriat .T ri\ncrgie 
Alomiijiu i Tin* following is the text <>t the l)<«*rce 
published in the Journal (>t/uiat, October dl , MM5. ' 

.hhifr /, \here m iiuntutid, under the name Atomic 
Unergv ComiUHvirMt an t st thhshuiciit , scientific, Lcthuical 
and mdu.ltial in chara< ter, • tidnwrd with <ivil personality 
as will ,i > udinihtsttuf ive and financial autonomy and placed 
under the authority an 1 lutitml of the President oi the 
Pn»v i .ioii.il < inveniment. 

The* Mi'iuic Oanmivaai mt shall; 

Pursue s* leiitiliric and technical research with a view 
towards utilisation of atomic energy in the diverv liehK 
ot ateine, mdiutrv and nitmnai dHemv ; 

Slinh the measure i necess.it v to assure protection of 
prraous and property against the destructive cited-; of 
a tonne i neigy ; 

Organize and control, m .record with the interested 
truntdcrial d< purlmcrit ■*, tlir |»r«»np<-rtii»g and esploilalion 
nt depo-ats ot tniessary law mutrnals; 

Hi-ati/c at the itulihln il sc.de the pn*dmti<m of viurgy 
of atomic origin; 

Furnish P» the Government all information concerning 
atomic energy and its application* and, particularly, en- 
lighten it in the negotiation of international accord'.; 

And, in general, take sill measures useful to place 
Prance m a position to bench: trom t lie developments of 
that branch ot science. 

It will dispose, for the execution of its mission and 
according to (tie rules laid down for its functioning, of the 
power. 4 actually granted, to the interested Ministers. 

dWhie*. The Atomic Energy Coimimsanal is admi- 
nistered by a Committee which includes, under the chair- 
manship of the President ot the Provisional Government; 

A High lYmmHMoncr of Atomic Energy, chosen from 
the person qvahtied by their work relative to Atomic 
Energy ; 

.V General Administrator delegated by the Government; 

Thrve persons qualified by their work relative to the 
atomic, energy; 

The president of the National Defence Research Co- 
ordination Committee; 

The members of the committee other that* the ex-oftipio 
member will be named bv decree of the Council of 
Minister^ on the report of the Minister ot* National 
Education and the Minister of Industrial Production apd. 


as concerns the General Administrator, with the coutjn 
seal of the Minister of Finances. 

Article 3. The High Commissioner will assure i‘- L 
-aiemific and technical direction of the establishment. 

The General Administrator, delegated by the Govern- 
ment, is charged with ib administrative and tiiium,:; 
diret lion. 

The Ouimus'iariat is represented ot* the National lew; 
and in the international negotiations by the High Com- 
missioner and the General Administrator acting jointly « r 
separately ; they will lix together the condition* ot U> 
industrial realizations of the Commissariat; they will t* 
the iouiihellors ot the Government on all questions rchtiu 
to Atomic Energy. 

A*ttcU 4 In order t«» facilitate llu* solution of que* 
t uiii s interesting the CotmnHsai iat, the President ot ;pr 
Provisional (Government, when there is invasion, will hr;:;.* 
together in «ji inter-ministerial committee the mimsUt 
inlerrdrd in ea» h put titular ta-e. 

The <Geuei.il Administrator, delegate of the Gowrnun:' 
md the High Cormnis-aomr of Atomic Knetgy will ha\* 
iii’U'm to sud 4'ovnmitt»e 

A > tit Is 5. T he Yloiiiic Hnergv Gommissariat G nutlu 
fizid to jts inc its tinamial muiiagi un nt and to ke« *» .* 
UMotiuls atiordnig to « oiinnen iai usage. 

It is subject tw a imaucul control the rule- of wind, 
will he determined !»\ the mles of public adnimi-.ti.ilj. >jt 
lefericd to in Artulr h below. 

It l. ted bom the financed control provided l<a 

m the dyciee of ( K lobet* Z;\ PM5 by the decree »i 

October 30, 19d5 . . . j and bv the ordinance of Novepibe< 

M, HH I 

Thv C» ►imnis^in.it i.umot icsort to public loans without 
the pievioin approval <*| the Minister t>f Fmances. 

Atinh h. The High t ninmuMum-r and the Gelled 
Administrator w ill addn ss to tin* President of the Pi.o 
sioiial ('fovermm in and to the Minister of Furmo .’w 
annual teporl <»u the a«tivit> and the man.up'tneut < >t tG 
CoimnHsariat. 

Tlie (Geiit r il Aduiui!.strat«»r will subum to the approv 
of the Pie. idem ot the Pft.viMon.«l G.ovcimnenl and oi th< 
Ministir of 1: names mi annual budget and, if there *. 
«K'casitUi, supplementary statements m the course ol tin 
year; these statements will be communicated to tin. 
Minister of Naiioti.d Ivlucatum and the Minister «-J 
Indpstiial l'r<Hluction. 

AtticU 7. The Atomic Energy Commissariat will 
leceive, an initial appropriation, an extraordinary sub- 
volition of NK) million franco which will be charged to a 
special account of the Treasury. - 

The sums necessary, to the accomplishment * of its 
misftioit will lx* imlnded each year in the State's budget 

It is, in adilitioii, empowered to receive aM public Mil * 
veniions as well as all gifts or legacies in money or in 
property 

Attn s. A rule of public administration taken on tin* 
report »d the Minister of National Education and da? 
Minister of 1'inance will lix the conditions of application 
of the present ordinance and will determine part jfii tar l> 
the administrative and iinanctal functioning of the establish- 
ment as well as the respective functions of the High Com- 
missioner, the General Administrator and the Coinmitb* 

AttiiU 9. This ordinance will be published in the 
Official Journal of the French Republic and will be executcti 
a 4 law. 

Xhus, directly under the Prime Minister (Pre-i- 
dent *du Conscil), the Atomic Knergy Commissar: ^ 
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leaded by the High Commissioner who is Professor 
i ;£d£rie Joliat-Cttric. M, Reoui Dautry 1ms been 
^ legated by the Government to act as the General 
Administrator. The other members of the Cotnmis- 
-liatare: 

Madame Irene Joliot-Curie, Director of the 
Insitut du Radium. * 

Professor Pierre Auger, Director of Supeiior 
Teaching, Ministry of National Kdueation. 
Professor Francis Perrin, Professor of Physics, 
College de France. 

General Dassault, Grand Chancellor of the 
Legion of Honour and President of the 
Scientific Committee of National Defence. 
Professor L6on Denivelle, Professor at the Con- 
seivatoirc National des Arts ct Metiers 
(Secretary-General) . 

The High Commissioner, the Administrator 
iKneial and the four officials -more appropriately 
Commissioners, and the Secretary-General constitute 
:ite Committee for Atomic Knergv which takes all the 
^.visions and whose meetings arc presided over by the 
P.ime Minister. 

Tht' Scientific ('owmitUv : The Commjssariat 
. t' instituted a Scientific Committee to prepare and 
•ivoiiuiicud plans of rcseardi to the Atomic Energy 
v «»mmissinn. The Scientific Committee is composed 
the High Commissioner, the three Scientific Com- 
1 v. -ioiicis, the Secretary-General and Drs Lew 
Wowarski, Jules Otter* >n and Bertrand Goldschmidt, 
fhe active part piaved by the three scientists in atomic 
search in France before her capitulation and later 
•u in Great Britain has already been referred to. Dr 
Kowalski is the Director of the Scientific Services, 
.bile Drs Gueron and Goldschmidt are respectively 
■ la chiefs of services for General Chemistry and 
1 * >; i r active Ch ernist ry . 

’The Scientific Committee of the Commissariat is 
presented op a number of National Commissions 
concerning national defence, hygiene, industrial pro- 
duction and medical legislation. In general, this 
Committee acts as the liaison with the various organs 
f the Govcs-nnient, which are interested in some way 
< ’ other in the development of atomic energy. 

The Advisory Committee ; Furthermore, a com- 
‘tee of eight scientists of the highest distinction 
'f Borel, Louis de Broglie, Maurice de Broglie, Cac- 
gotten, Dflepine, Lebedu and R missy — has been 
' up to advise the Committee for Atomic Kncrgy 
'* n all scientific matters. Besides, scientists from 
fields of speciality serve the Commissariat in an 
advisory capacity. Thus, on problems of biology and 
M <dicinej the Scientific Committee is advised by 
v - nsieur Lacassagne and M. Courrier, of the Institut 
Radium, biophysical branch. * 


Work of thu Commissariat 

Technical Personnel: As provided for in the 
Decree, the Commissariat started with an initial 
budget of 500 million francs, i.r.. a little over one 
million sterling.* Its first efforts were directed to the 
training of the research workers capable of handling 
technical problems associated with atomic energy 
development. For this purpose, the existing research 
laboratories were utilized as far as possible from the 
inception of the Commissariat , Thus facilities for 
research were provided for young graduates fresh 
limn the Vniversities in the Laboratoire Curie of the 
Institut du Radium t f the Nuclear Chemistry labora- 
tories of the College do France, and the physics labora- 
tory of the Keole Not male Superieure. The nuclear 
chemistry labonftorv of the College de France was 
equipped, among other things, with a cyclotron 
which made possible important studies in nuclear 
chemist! y ami physics. The physics laboratory of 
the Keole Normale specialized in counter-technique 
and also recently undertook to construct an apparatus 
for separating isotopes. Mention should also be made 
of the Ltiboniioric de Synth^e Atomiquc (Ivry) under 
the ('nitre National de la Reehctche Seicntifique 
(('NRS)t which had well-equipped laboratories for 
research in the acceleration of protons and deuterons. 
The mineralogical laboratory of the Museum provided 
excellent facilities for research in uranium minerals. 
These laboratories with long and well established 
tradition in research no doubt greatly contributed to 
the nation's store of trained research personnel for res- 
ponsible position in the atomic energy project. But 
the need for scientists with such specialized training 
i cumins even now so groat and overwhelming that for 
many years to come the personnel problem will be 
a continuous source of anxiety to those responsible 
fur the success of the Commissariat. 

► * 

Fort or Chatiixon 

The fort of Chatillon which house* the Atomic 
Kncrfiy Kstablishment of France is situated on the 
outskirts of Paris (about 15 kin.) on a spur dominal- 
iuK Sevan x, Fontenay-nux-Roscs Robinson. 

The military administration constructed in 1875 
oil this place halls covering an area of 2, (XX) metres 
square buried under several metres of earth, joined 

* £A 480 francs: Him statement in however no # longer 
valid on account of the recent devaluation of the fraiie, 
a< cording to which £1 ~ 864 francs. 

t Ca bora tor ie Curie, Institut du Radium in built on the 
Kite where Pierre and Marie Curie discovered Radium in 
1898. The present director in Madame Irene Joliot-Curie. 

£ Out rale rationale de Recherche Scientinque (C. N. 
U. 8.) <orresponda to the Department of Scientific and 
industrial Research in Great Britain, at Council of 6cienti* 
fic jnd Industrial Research in India. 
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by long corridas, and opening to the air through 
vaults. They may fx* regarded a-. beehive cells set on 
au artificial earthen hill. A ivuk* and deep mote 
used to cut off the place from the external world 

Having different destinies for three quarter-, of a 
^cutury, of which the chief one was that it gave 
rheumatism to a largo* number <>f young military re- 
cruits, this hillock v. as finally made over to tlie Atomic 
Uncrg v Commission at the beginning of 1946 Tt was 
the place where Firnch collaborator* were diot after 
Liberation. I'nder the united effort of certain resolute 
Uten* the aspect of the whole fort is being '.hanged. 
At the prtNenl time, a year and half after the beginning 
• if tlie woik the various lulls which were sombre and 
humid have developed into animated factories full 
of life* packed with modern machine- while within 
the illuminated laboratories scientific workers, techni- 
cians wealing white blouses are carrying on the work 
of assembling complicated mnihiucMes. Other struc- 
ture*. arc now beginning to raise their heads on the 
ground outside the mound which houses the beehive 
t ells, while the wide mop* is M-rving a- the piomenade 
for police agents tor keeping out eUUoUs onlookers. 

A huge number of engine*!*, scientists and techni- 
cians are assembled in the t/hatillon Lnbmnlorv 

It, v\ as planned to elect the fust pile of graphite 
of 1,000 k.w. power !>v the cud of 1048. During the 
war the French scholars were unable to take part 
actively in the development of new technique not only 
of Atomic Fnergv Reseat eh but also of Radar deve- 
lopment. The post war condition have made it very 
difficult for the French to ptoeure scientific apparatus 
from any other country. The Atomic Kneigv Station 
at Chaiillon is not <»nlv a place of investigation, but 
is also a production or y for large scale manufac- 
ture of scientific apparatus needed for the work, c.g.. 
Vacuum equipments, radiation detectors like H-M 
counters, ionisation chambers, safety apparatus against 
ladiatiou hazards, sealing circuits atul also apparatus 
for the field exploration of I'ranifernus minerals. 
The French AFC has been fortunate enough 
to get from their Government the choice of workshop 
equipment, and materials lathes, milling maelunes, 
shaping machines, up-to-date tools, etc., left by the 
Hermans all over France, which they have now 
assembled and set up for production work. 

At present the Fort of Chatillon is the centre of 
nuclear research bearing on the development of atomic 
energy. It is now planned to build much bigger 
laboratories and research establishments on the plateau 
of Sactey, about 15 miles front Paris, which will be in 
future the most active centre of applied nuclear 
research. The plan proposes to equip the Centre at 
Sachiy with cyclotrons, betatrons and* one or nmre 
/domic piles. According to the latest tej>orts issued 
bv tht Commissariat, the site having an area of over 


one hundred acres has already been acquired, 
detailed plans of construction arc under study. 

F. Joliot-curic, the high Commissioner : < 
Atomic Kuergy, remarks in an article published *. 
“Atonies, June, 1947” - 

“V\> find mir selves at the dawn of the atomic age v»'»*, 
m^rh m thr ->:irne position as the first man who product. • 
the fire. The fire was fir^l used for rooking food, f* v 
heating, f<>r lighting hut ihe^e jxople could not inugau* 
l hat *>ne dav tire would he used for steam engines, kc,- 
motives, t nr bin*-. and for central heating.’* 

Professor Joliot also discussed the various 
war difficulties that stand in the way of promotion 
of atomic energy reseat cites : 

“\noiht-r deplorable coiisequeme of the atomic fvinh 
was the division taken hv the l\ S ( bivt. rnment to k«*« ;• 
•irt'Ttf certain r* Mills of researches on Nuclear Phvn*. 
c uried out .hiring the \ur The secrecy in the man r 
of fundamental research presents evident and c«*usi*ler:ih!i 
danger and retard- tht development »»f -cience Kotrerx v\ 
Ncientifie |»uhh*_ :i»ioii retards pro<fu«tiou ot original w*b 
and arffsf< the < nurse of progress It will i re tie tin o . ‘ 
to irmann-iu w.u. tin aia.amt of ignorance of what \ 
netL f hhi»ur »> doing, rwrv touiitrv will think that tl b 1 
found till lie* cove if ill, md Will he lord d to create tb* 
most terrible armanniits * 

UY f i mu a toim a pn*lnre of the icfua) si'ii.ilioit of 1 1 .« 
Atoinn Ki-eir. h m « »n t xi.murv, without untiring tlyt ti • 
principal l‘i cimm mine, which have heeti -o far e\ploiu<l 
for fm in him: i lit nit hil ne.es-.atv for the large stale w*»Ts 
are t»> be found in Canada and Kelgian Congo. The ! ) ’ 
one lielongs to a privntt e.imp.mv (T'nion Mmiete *lu U \g 
Katanga) It appears ‘That during the war thousands -• 
ton* of tin-, pte* mils iiiineral, pil* h blende, have gotn 
the 1 Tiitei 1 s;,tc> on u * otint of an ago rmeut re.n lu*; 
during tin* w n < >n it vomit of the < otntnon interest whuh 
unites Franc-* with her m-ighbour Ilelgitun it is e-sentn’ 
that we should gr*t sutnejciit supply of this mineral ft < on 
lltdgt >n Congo to meet the demands of our own exp* t:- 
merits \\het*ur we * an arrive at an agreement or ir»t, 
France -hotild trv to pre^pect ami fiml out uiauifer*ii" 
minei.il wit Inn tier own donum*. '* 

/v.kc Miitnial s - The success of the pr<q<vt 
depends on the reasonable suppl?* of the fissionable 
materials such as uranium, and also wn that of th*. 
moderator materials such as graphite, heavy wate*.. 
France is not favourably situated with regard to the 
supply of these raw materials. The Commissariat 
is therefore at present mainly concerned with the pim- 
ped ion for uranium bearing minerals. As already re- 
ferred to, young Scientists have been trained at the 
Institut du Radium, the Mincralngical Laboratory of 
the Museum and some other institutions in the 
met hud of prospecting radioactive minerals. A toai 
of 60 prospectors are now in the field, which recently 
succeeded in discovering an important source ^ 
Autun. At Le Bmiehel, about 30 nwles from 
a plant hac been installed for the purification of v'* v 
nium salN. Its present capacity is rcfK^rtwl t<* 
about 100 kg. per day. The Government have 
entered into contracts with some French and fori'v 1 
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for the supply of essential raw materials for 
operator. 

In conclusion, I would like to quote the following 
- ^nificant statement made in June 25, 1940 by Mr 
! irtali, Chief of the French Delegation to the Atomic 
! nergy Commission : 

“I am authorized tu say that t!ie aims and purposes 
,shich the French Government have assigned to the work 
, i her sciential'* and technicians art purely peaceful. Our 
, h is that all the other nations of the world should do 
kevvi.se as sewn as jwssible and it is with this end in view 
i fi.it France will promptly submit to such rules as >vill 
considered bcs» and adopted by the Tuited Nations as 

• guarantee for the- international control of Atomic Energy. 
Within th« framework of this international organization 
that our Commission is charged to institute, France will 
.. ••nirihutc, with all her intellectual and material strength, 

the application, not dangerous hut useful and beneficial, 

• <t this energy.”* 

s. s. 


APPENDIX 

DFCRFK of 5 APRIL, 1 1)4(5 (NO. 4(3-014) 

Relative to the exploitation of substances useful to 
n search and projects concerning atomic energy in the 
territories under the authority of the Minister of* Overseas 
France other than the Antilles and Reunion [Journal 
O'nJct. April 7, 194fi. p. 2904). 

The President of the Provisional Government of the 
Republic 

On the report of the Minister of National Kconomv. 
Minister of Finance, and Minister of Overseas France; 

• In consideration of the law of November 2, 1945 relative 
to the provisional organization of public powers; 

In consideration of Article 18 of the senatus-con suite 
of May o, 1854; 

In consideration of the ordinance of October 18, 1945 
(October 30, 1945) instituting an Atomic Energy Commis- 
".iriat ; 

In consideration of the proposals of the Atomic Energy 
t ommil tee ; 

• Decrees : 

Article f In tjie territories under the authority of the 
Minister of Qversens France, other than the Antilles and 
Reunion, the State rcst^rvos to itself, under the tondiiions 
•fixed J>y the present decree, the new rights of research and 
< xploitution of minerals of substances useful to research 
and projects concerning atomic energy. 

The list* of these, substances is established by joint order 
>>l the President »f the Provisional Government, acting 
' president of the Atomic Energy Committee and of the 


* *Jc suis antoris£ & dire que lea huts que le Gouverne- 
nent fran^ais a aasign£s aux recherches de ses savants et 

• e sea techniciens sont purement f>acifiques. Notre voeu 
M que toutes les nations du monde f assent de sntanc le 

: lus t6t possible et e’est avec empresseinent cju*& cette 
an la Prance se somnettra nux regies qui seront jugies les 
'^eiUeures, d£s qu’elles seront adoptees par les Nations 
1 nies, pour assurer dans le monde etitier le contrAlc de 
cnergie atoiuique. C'est de toutes ses forces intellectuelles 
<; materielles qu’elle contribuera aux applications non 
mgereuscs mais utiles et bienfaisantes de cette energies 
ms le cadre de l’organisation Internationale que notre 

• mimission est chargee d'instituer*” • 

2 


Minister of Overseas France ; it can be modified by the 
same form. 

After publication of tlie present decree in the Official 
Journal of the French Republic, decrees granting licences 
for research, licences for exploitation or concession to public 
or private persons of the minerals referred to in the first 
paragraph of this article will he made on suitable advice 
of the Atomic Energy Committee. 

The foregoing disposition* are applicable to mixjed 
minerals. If the existence of a substance figuring in the 
order referred to in the second paragraph of this article 
i* discovered in the exploitation of a concession granted for 
other substances, the manner of their exploitation will be 
regulated by joint decision of the President of the Govern- 
ment and the Minister of Overseas France, 

Article 2. During a period of three years from the date 
of publication of this decree, the Stale can purchase, by 
way of expropriation, existing mineral rights relating to 
substances within the. scope of the preceding article, 

'Hie deciding # of purchase will be taken jointly by the 
President of the Provincial Government, acting ns president 
of the Atomic Energy Committee, and the. Minister of Over- 
seas France. 

Article 5. In the absence of an agreement reached with- 
in a period of three months from the notification of the 
decision to purchase, the indemnity of appropriation will 
he calculated in accordance with the value of the right* 
purchased, considering only the loss resulting from the 
eviction and without the possibility of any benefit resulting 
to the former owner. 

It will be fixed by two arbitrators designated, one by 
the Administrator General, delegated by the Government 
to the Atomic Energy Commission, the other by the owner, 
if the latter fails to designate his arbitrator within fifteen 
days of the summons which will have been served upon 
him to that effect, the designation will be proceeded with 
by ordinance rendered on request by the President of the 
Civil Tribunal of the Seine. 

The two arbitrators will decide within three months 
of their designation; this period can be extended by the 
parlies. 

Tf they do not agree on the idenmity, the two arbitra- 
tors will designate a third arbitrator. 

If they do not agree on that designation, it will be made 
at the. request of the party which first a9ks it by the vice- 
president of the Council of State. * 

The third arbitrator will decide within one month of 
his designation. • 

Tlie arbitrators will not be required to observe forms 
of procedure. 

The arbitral sentence will be registered without charge 
and vested with the ordinance of exequatur by the first 
president of tlie Court of Appeal of Paris. 

The parties will be notified of it through the Administra- 
tor of Atomic Energy Committee and it can be made the 
subject of an appeal to the Council of State. 

The Atomic Energy Commissariat will have the power 
to take possession of the establishment and to exercise 
the expropriated right* from notification of the decision 
of purchase, provided that it first proceed to make a con- 
tradictory inventory. 

Article 4. 'Hie indemnity of expropriation will be paid 
within a month of tlie signification of the arbitral decision 
and* will bear interest at the legal rate in commercial 
matters, from the notification of the decision of purchase. 

Article 5. In the territories subject to the authority of 
the Miniate* of Overseas France other than the Antilles 
and Reunion, anyone in possession, at the date of publi- 
cation of this decree, of minerals or products t useful* to 
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re%* 4 fi‘h uti»t |*roje» U Atomk* Kiu'rgy, mast 

flrdarr ihrm to Hw? «lTirf of th<r Service t >t Mmt’. «'f the 
territory. 

The ?i*t of thw or j>ro.in< it u established 

hy joint rn'ilvf «»f th»* l'r«*M*ltut of thr Provisional Govern* 
mcM, a»ti«K prrtuleut of rh • Houma. Kiutkv 1 oimnitiee 
and of the Minuter of Mvrrsrii* Prune, it ran be modified 
tn the Mine form. 

SubjrM to thr* t*Jur< ulioii of tout rat's tomhulvd prior 
to the publication of thu «lc« rre and which rmint be justi- 
fied, 1 l»on*» rriaiui^ to th<> imm-iaU or sub.»biKU/es # 

det hired or to pto.hnrd, ar»* luhttiittcrd to the authorial- 
lion of thr C hief of StrvK-e of Mine* a< Iii»k at»'ordi«tf to the 
iriAtru< tiorts of Hu \M.imc Kti<*n<v Committee . The State 
Min make iUr ! [ the punhuvr The ptmhur finer will 
hr fletrrnima*eii *«*t h tear in « aeh territory by an order 
of the < hirt of the lvrtu»»rn made on the proi*»sit»on of 
the CfnVl *: the yrvi« »• of Mines 

Arfiilc <> The rights tonlt-ru-d o« Hie State by tins 
dr* fee w<Jl b<* t >srr< i -ed hv tin- Atoinu Knerifv Committee, 
whieli n i 'subitiUite hit n a if .t ti y pubite or private j**r>»oii. 

A )tuif 7 The Guard of Sr.tK, Minister of Justice, 
Minister of National fhomany. Minister of Pmantes and 
the Minuter of Ovir-tea/. I ramr are charged, each one in 
that vshuh I'otn rru-H him, with the exeeution ot this devree, 
iv 1 1 tell will be ptibhslnd in the Otheuil Journal of the l ? rent'll 
Republic 

IdST o| MlNUk \ f,S SI H|I%i T TO IHSPOSMTONS Oh 

AR1K LK I HP |)» C kt*h: khtill OP 5 APRIL PMti 

The President of the Provisional < internment ot the 
Republic, Jhesident of the \totnu P.ner^y C‘oitmnttee, ainj^ 
the Minister of Over >t* u I mine 


On the pio|x>Mliou of the At<»tuu ICuciitv Committee, 


Order : J 

Article 1. fly appluaiion of the Article I of the I>c < *> t 
of April S, 194b, there are reserved to the State in n* 
territories tinder the authority of the Minister of Ov,~. 
sea* Prance, other than the Antilles and Reunion, in * 
rights of research and exploitation concerning the nxuit;.»\ 
uranium and thorium. 

ArtUle 2. The Minister of Overseas Prance, the 
C ommissioner of Atomic Hnergy and the General Admin-,- 
traior delegated by the Government to the Atomic Kuer^v 
Committee are charged, each one in that which concern n 
him, with the execution of this order. 


LIST OF MfNKR \LS OR PRODUCTS SUBJECT To 

nisuosmoNs of article 5 of decree 

NO. 44i-r»l4 OF 5 \I‘R1L l!M« 

The Prt sident of the Provisional Government of Hir 
Rt public, President of the Atomic Knervry Committee, .md 
the Minister of Overseas P’raiue. 


On Hu proposition of the Atomic Hnergy Committer, 

( »vder . 

it title ! In i he temlorics under the authority of ibr 
Minister of Oxerstas Prattce, other, than the Antilles ami 
Reunion, tin* minerals of uranium, thorium and beryllium, 
both thfse metals themselves and their compounds an 
plated under the control instituted by Article 5 of the 
dei ice of \pr»l r, ItMti. 

AtIUh - The Minister of Overseas Prance, the Jf.gh 
C otmmssioner of Humic hhiergy and the General Adiniin • 
trator delegated b\ the (mh eminent to the Atomic Knero 
Committee* are charged, eiu 1i one m that which concern^ 
him, with the execution ot ibis order 


POROUS GLASS IN FILTRATION PROCESSES 

• It J. KAO wo Y. P. VARSI1NHY 
CKNTk M, c;t\SS t.SO CfckVMie RES PARCH INSTITI TG JVfUUH K, HUim 


ttvhni«iiH > of filtration in i>ro.ent-<luy life ami 
industry has reached the projiortious of a dis- 
tinct hrunch of science. In most of onr activities, 
scientific, industrial ami domestic, filtration finds 
application in one form or other. Tt is usually taken 
to mean passing a liquid through a filtering medium 
like doth. Hut a more apt definition of filtration 
would be that it is a process whereby from a suspen- 
sion of* one or more components in a liquid or gas, 
the suspended matter can be separated, This is 
usually done by passing the suspension through a 
filtering medium capable of arresting thg suspended 
matter while allowing the fluid in which the suspen- 
sion is to pass through. The filtering medium 


has to be selected to suit the natuic of the suspension, 
since the success and rate of filtration dtjiend on ■'» 
proper choice. • 

The usual types of suspensions met with an 
(a) Solid suspension in liquids, (6) Solid suspense a 
in gases, (c) Liquid suspension in liquids and d ; 
Liquid suspension in gasea, but in each class th§ con- 
ditions may vary widely according to characteristic- 
and particle-size of the suspended matter and tin- 
characteristics of the fluid in which sucty suspension is 
held. Another important factor is the quantity ,,r 
material to lie handled in the filtration process. L 
this is large, it may necessitate simply an increase m 
the art.-a of the filtering medium or a greater rate ' f 
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return may ho more economically obtained by the 
plication of pressure above the filter 

the feeding or by the application of 
imni ton the lower or discharge end of the 
iur. Thus under different conditions different 
u hniques may have to be followed. For instance, 
n many cases .small quantities of crystals or prccipi- 
•aii', suspended in large quantities of liquids, cannot 
, .'uvciiicntly be filleted through a funnel filter in the 
.»olmary way. Recourse is here taken to the techni- 
of suction filtration. Filtering mantles (porous) 
dipped into the supernatant liquor which is sucked 
v\ leaving the crystals or the precipitates in the tank. 
Volatile liquids like ether and petrol are filtered by 
;>:euig under pressure through a filter. Minute 
! indies like bacteria and fine precipitates are filtered 
’a vacuum filtration on account of the high resistance 
ittered by the very minute pores (of the order of 
5/* to 15/i) of the filtering medium. Materials like 
niMii, wax and viscous substances such as glycerine, 
i-hvr oil, etc., need filtration at high temperature. 

Prockssks of Filtration 

Thus the various processes of filtration can be 

. 1 i^ed as below : 

• 

(<i) Normal filtration at atmospheric pressure, 
(b) Pressure filtration, 

• (c) V r acmnn or suction filtration, 

Id) Filtration at controlled temperature, and 
• (<•) Microfiltration. 

In each of the above classes of filtration depend* 
"■< <>n the nature of materials to be filtered, the chief 
i tui which governs filtration is the nature and type 
' the filtering medium, and under different eondi- 
'!"||S it may be required to have specific properties to 
ait those conditions. Pressure and vacuum Ultra* 
for instance, demand rigidity and strength in 
'a filter in order to, withstand the difference in pres- 
ses on either side of the filter ( i.r ., the filtering 
viintni). High temperature filtration demands resist* 
aid to heat, in the filter. Again, acid solutions can- 
:, "t be filtered through wire gauze filters and an acid 
i- taut filter’is necessary. Further, practical details 
■ or king and manipulative convenience may neces- 
‘ lie some other properties in the filter. Microfilters 
:i ’iM be made of definite shapes and sizes according 
‘••need. Research work needs filters of various poro- 
itiis, and pores of known diameters. Thus, the nature 
’’'c material to be filtered, the technique followed 
: '' r filtration and the manipulating conveniences, all 
fti, ike exacting demands on the properties of the fil- 
^ and consequently on the selection of material 
which the filter is made and the process of its 
Manufacture. It is not intended here to give a com- 
Fvative account in detail of the different techniques 


of manufacture of various types of filters l»ut a brief 
reference to the numufaeluring techniques of glass 
filters and the varied uses to which they can he put 
is made. The following chart showing the iuifKirtant 
u pes of fillets commonly used and some of their 
special pioperties will be of interest. 

(il.ASS AS Fll.TKRINil MKOII’M 

Of all filtering media, ~ as far as the variety of 
uses to which they can 1 h* put is concerned, — perhaps 
there is none which can find wider application than 
glass and porcelain filters. The noticeable pro) vert y 
<>f such filters is their resistance to chemical action, a 
property which none of the other filtering materials 
possess. As such, glass and porcelain filters dominate 
the scientific field*and find very important applications 
in industrial work. This, however, should not be 
taken to imply that other filtering materials arc less 
important, as in their respective fields they may be 
equally indispensable. Flexible filters like canvas 
ami leather for instance, arc indispensable in filter 
presses ; glass and porcelain filters, though they can 
be used to do the filtration with a different technique, 
cannot displace them. Kven amongst the two of 
them, glass possesses certain qualities which give it 
precedence over porcelain. The most important of all 
features associated with glass is its transparency 
which permits observation during filtration and the 
importance of this in scientific work caunot be ex- 
aggerated. It lias also the advantage of'greater work- 
ing convenience inasmuch as shaped sintered glass 
filters can be easily fitted and sealed in the requisite 
glass containers. This is not so easy in the case of 
porcelain filters. 

The fKissibility of controlling the pore size in 
order to manufacture filters of any desired pore dia- 
meter and of uniform quality, as for instance in the 
manufacture of bacteriological fillers, is another 
feature which gives glass filters a definite superiority 
over porcelain ones. Again there are certain appli- 
cations in which porcelain cannot replace glass. Targe 
scale filtration of hot industrial gases and dust laden 
air in factories where high porosity with extremely 
fine pores such as to allow comparatively free flow 
without undue obstruction is desired, is an instance 
where the fibre glass filter is definitely superior to 
porous porcelain which can only be made in blocks. 

A detailed account of the process of manufacture, 
the different types and properties of porous glass fil- 
ters, has appeared elsewhere. According to the •pro- 
cess developed in the laboratories of the Council of 
Scientific and Industrial Research, glass filters were 
made from glass powders obtained by grinding glass, 
refining and grading according to the size of the 
granules, mixing the various grades of glass ponders ' 
separately with a binder to the consistency of a paste, 
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s. 

No Type* ot kilter* 


Special Properties 


G minion I'-ws 


i 

Remark*. 


I Paper fitter \ 

2. Ftbre fillet* 
hi* Cotton 


(b) Silk .. 
U) Wool 
fd) Coir 

S') Axbettoa 


-1 Vex l tie filter* 

4(1} Cloth (cotton) 

(6i ,, (Silk) . 

h) Pelt .. 

(d) Cun v ah 

1 Metal fitter i 

h) Wire gauze 
and lift metal- 
lic bar MttrMr. 
and gratings. 

fib) IVrfoiaU'd 
*heet or pun- 
ched plate 
(c) Sin* rtf’il, poi • 
on* metal 

*9. (stannic filters or 
' fitter bed* 
hi) Sami, quart r 
or silk (i posfc' 
tier 

lb) Charcoal 


jrl Anthracite 
tyi) Carborundum 
powder 

(r) Dtutoimueous 

earth 


0 Membra tt c filter*', 
(a) Aninml mem- 
brane 


(b) Chamois tea* 
l her 


7 ('(famh fitters. 
U> } Perforated 


(b) Parous (tm- 
giaxed) Biscuit 
# porcelain 


Cht-ap, light, hftinlv, th-xiMr 
!Sp*«. u»l »vp*s ashlers' 


Niuir^trv nlrrauon of ga**es to 
hr inhaled, free llim, cht*,ip, 
tie xi hie 

do 

do. 

I heap, tree flow, Mut«sl lor 
large <q»< ration. 

Hr.it rc-mtatit, cheim* alh rev.:d- 
a/H to liquid** arid hot dry 
K'» 

t’lrui, flexible, ««trong, light, 

( art lie twisted 

i Itoiii, flexible, htrouger and 
fmrr than cotton cloth. 

Pud* suitable for tightening he* 
tunn rmis 

I’Uxtble, resist* high pressures. 

Heat and electrical conductivity, 
strength, heat resist mce, can 
lx* soldered or welded to metal 
containers or built tn masonry 
work, fier flow 


do 

Resistant to uwcli.ifliial di<K'k f 
rigid, conduct hunt and elec- 
tricity. 


L irge scale w iter tilt ration 


rial i ti« at ion. 


do 

Resists high temperature#* 
ncuttal 

HxtremeL tine, arrests h,u teria 


High n Porc Volume*', stretch- 
ing "strength coupled with 
flexibility, extremely fine pools 
for ultrufiffcnUion. 

Stretching strength, fineness of 
pores, flexibility. 


Clean, acid mid chemical resist- 
ant, suited to mass production, 
wide application, rigid, non- 
in flammable, can he made in 
special shape 


do. 


Lab. nitration, Prod. ga» testing 
units ?g.is filtration*, tu. 


Mask**, Lab, gas iduatiou, clari- 
fication of < a! 1 . 

do. 

do 

1 inlu stria l tilt ration of Producer 
gas. 

Catalyst carrier in industrial 
plants ig.g,, SO,i, Seitz. Rue- 
teriologn a! filter, 

Domextu uses, collecting indus- 
trial dusts (e x > silica powder) 

do 


Viler pre,-*s, soap industry, ccra* 
ink and ml mdustries 

Seises, domexln filters, fuel oil 
filters, elv< troti filters 


do 

Vacuum filtration, linings ot 
liquid gas cylinders (c ,t; , 
liqutM < hlorine) 


Citv water supply 


City water supply, also for ale 
sorption of gases, eg., gas 
masks. 

City water supply. 

Neutral nhranltration. 

Large scale fine filtration, bac- 
teriological iilt ration 


Hit rnfdt ration. bacteriological 
filtration, osmotic pressure 
experiments iti research latnv 
ratories, 

Thin fuel oil filtration, filtra- 
tion of ceramic slurries, filter 
presses 


LitU^ralorv Tillering approaching 
Buchner funnels, Gooch cru- 
cibles* filter mantles* semi- 
bacterial filters, domestic 
(drinking water) filters. 


* do. 


Combustible, weak, destroyed ‘ 
cone, acid and alkali aur, 
• ally for small operations. 

Not resistant to heat and 
mica Is, weak. 

do 

do. 


\Gak, Incomes pasty when w: 


Destroved hv heat and chctn,- 

cals. 

do. 

do 

do. 

kr,uti\r to < heruicals. 


do. 

kc.iru\e in chemicals, -til»jc< t 
tn rust *«tid oxidation 


DiHicnltv of operation with lo**** 
granules, onlv for large scab 
fill ration 
Combustible 


Costh . 

Loose granules difficult U 
manage, difficult to manufu 
ture in (Jesired shapes. 


Difficult to fix ill a container, 
destroyed by acids, * alkahe" 
and heat. 

lU’Hiroyed by acids and heat 


Ratio of pore volume to «ni* * 
rial is smaller than in 
ojgique, difficulty of t^anip^H' 
turn in the manufacture "i 
scientific ware, difficult 
clean on aconnt of the < 
tainer also being porous in- Me 
♦he glare, fragile {britth 


do. 
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^ Types of Filters • Special Properties 


Glass fillers. 

(ti* Sintcre<l gl.i^s j Capable *'/ being fitted in trans- 
parent glass containers allow- 
ing easy observation, resistant 
to acids ihemural*, alkalies 
and licat, neutral, greater ease ! 
of manufacture in any shape 
and colour, advantage of seal- 
ing porous discs to glass appa- 
| rat us ami container*, rigid, 
l wide* application from KM)** 
poie-dui to 0*5 tA pore-din, ease 
' oi controlling pore si/e, suit- 
ahle for mass production. 

Lh) Fibre glass .. Permits free flow, not affected 
v bv beat or chemicals. 


FILTRAtlON PROCESSES 


Common Cses Remarks, 


(,D Laboratory filtering aopa- FVagile, size restricted by manu- 
ratus : Hospital - s»terili?.a- \ fm lurmg conditions * 

non fillers, fxictertological ! 
filters and blood filters. 

v Mercury filters, vacuum 
filters, pressure filters, j 
Soxlilet extraction filters, 
chemical filters, quantitative 1 
filters, micro-filters, etc., 
etc. 

d>) Industrial filters. Suction 
filters for acid tanks, t'orro- 1 
sive and hot industrial gas 
filters, gas distributors. j 

Filtration of industrial gases, ! Needs special appliances to 
Vir-condit toning, * freeing I handle, 
factory atmosphere of dust. • 


moulding the j^aid paste into desired shapes, drying up 
1 1 v form caked forms and firing the said cakes in an 
.lectrieally controlled furnace in an atmosphere of 
oxygen or air. The result is that the binder which 
serves to retain the shape of the filter up to the time 
of sintering completely burns away, allowing adhesion 
or sintering between the softened particles of glass to 
take place. After sintering, the filters are cooled slowly 


• Type of glass filler ! Field of Application 


1 Micro filters 

2 bacterial filters 

F Lai moratory filters- 
(0 Filter for qualita- 
tive analysis. 

(ii) F'ilter for quantita- 
tive analysis. 

(Hi) Mercury filters. 

(iv) Vacuum filters. 

• (v) Gas divStributors 
[vi) Filter crucibles. 
fc'ii) Ivxtraction thim- 
bles, etc. 

I. Industrial filters — 

(i) u Fibre glass fillers ... 

(if) Suction filters 

(Hi) Gas distributors 


(fv)r Porous glass filter 
blocks. 


i 


Microchemistry. 
Bacteriology, preparation 
Blood sera, etc. 


of 


Chemical analysis in labora- 
tories. 


Large scale Must filtration, 
purification of gases, etc. 
Acid storage tanks, settling 
tanks, etc. 

Chlorination of rubber, chlo- 
rination of water, oxidation 
! of oils, etc., where gases 
j and liquids have to be 
i uniformly distributed into 
; another fluid medium. 

| Filtration of alkali lyes, com* 
1 mercial acids, etc. 

i 


n<l taken out. The porous glass bodies thus obtained 
• re fused into shaped glass containers according to the 
Purpose for which they are needed. A detailed des- 
cription of a wide variety of porous glass filters made 
specially for scientific use as also some of the im- 


portant applications of the glass filters already ill 
vogue were given in the article referred to above. But 
a summary of the fields of application of the glass 
filter, both scientific ami otherwise, given here will 
help to illustrate the ever widening field iti which such 
filters may be employed. 

I’SKS OK ('.LASS Tll.TKR 

Investigators are finding yet newer fields of appli- 
cation for such filters and there are great possibilities 
of wider use. The application of porous glass fitters 
in the field of electrolysis has recently opened yet 
another important field, as was envisaged by Paul H. 
Prausnit/., the pioneer worker in this field, as long ago 
as 1925. 

Apart from all modern scientific and industrial 
uses, the sintered or porous filter can find a very useful 
place in our day to day life. This may appear novel 
for the present but if attention is given to suitable 
designs of some of the articles of domestic use and if 
filters of the requisite porosity and shape are selected 
there is considerable scope for employing sintered 
glass filters for meeting many of the everyday require- 
ments of life where filtration is needed. 

It may be that from the point of view of initial 
cost such filters may suffer from a slight disadvantage, 
but from the point of view of health and hygiene, and 
aesthetic appeal articles made with such filters will 
undoubtedly attract the attention of discriminating 
purchasers and find increasing use with the better 
classes of people. Unlike metal filters, glap! filters 
will be easier to clean, and will not affect injuriously 
any of the edible articles with which they come in 
contact. They may lie coloured to appear more attrac- 
tive and neat and it will be no wonder if in homes of 
the future the familiar wire gauze and other filters are 
discarded in favour of the glass filter. 
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A few illustrations of articles of common use in 
v\hich glass filters can he employed are given. 

Pig. 1 represents the household coffee-extractor 
with a replaceable porous-glass disc. P. (). resting at 




tlte neck of the funnel F. To make coffee, some wa|er 
W in the vessel V is first heated to boiling and then 
the funnel with the coffee powder on the disc. P. G. 
is placed in iiositiofi as shown." A gentle heat under 
the vessel V causes the boiling hot water to rise in 
the funnel up to the coffee powder level due to slight 
pressure created inside V by heating. It soaks the 
coffee and on removing the flame the decoction is 
drawn back into the vessel V. By repeating the opera- 
tion a decoction of the desired strength is obtained for 
use without any need for further filtration. 

Pig. 2 is that of the familiar sanitary drinking- 
water-filter with the filtration thimbles a, a made of 
l»orous glass (with 25 to 50 u pore diameter). The 
body of the container B and the lid C are made of 
coloured glass. Well water or tap water is poured in 
the upper compartment and filtered water withdrawn 
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fr«jm the lower compartment through the tap T. The 
j>orous glass thimbles are capable of arresting dirt, 
germs and most of the harmful bacteria. Another 
advantage of the ] Mirons glass thimbles is that they 
can be obtained in any desired pore size to suit the 
requirements, depending on the nature of the water 
used. 

Fig. 3 represents a petrol filtering funnel. A 
common trouble with petrol is that it occasionally gets 
contaminated with water during storage and this 
offers difficulty in separation. A porous glass filter of 
25 fi pore diameter solves the difficulty admirably. Its 



Fig. 4. 

pore diameter is so adjusted that while it allows petrol 
to pass through freely, water is arrested. If a mixture 
of petrol and water is poured in the funnel F, the 
petrol filters down freely through the porous glass disc 
and* water W collects towards the tap T on account 
of the inclined jpositmn of the porous glass disc. This 
water can be withdrawn through T even while filtra- 
tion is going on. v 


Fig. 4 is that of a porous felass tea filter. Tea 
leaves are pul in the porous glass filter G which is 
held by the handle H, and hot water from the kettle 
K poured over the tea leaves. The decoction of tea 
collects in the cup C. O can be lowered for a while 
into the contents of C in order to obtain a stronger 
decoction if needed and then taken out. 

Fig. 5 is a smelling salt container with porous 
glass diaphragms a, a at either end enclosing the salt 


C 



Figr.5. 

S-Smelling Salt 
a.-Porous Glass Diaphragm 
c~Contain«r 

S in the container C. The pores of the glass discs a, 
permit only the gaseous vapours to be drawn 
through. 

Such uses of porous glass filters in articles of 
everyday utility can be greatly multiplied when once 
the vogue has been started. In many cases the design 
or shape of the article may have to be modified to suit 
this change. This alteration coupled with an artistic 
application of colour effects may well lead to intro- 
ducing a pleasing variety in a class of articles which 
through age old use have become more or less hack- 
neyed and uninteresting. There is no doubt that the 
use of glass articles is rapidly increasing in all ranks 
of people and the employment of glass filters will be 
well in keeping with this progress. 
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RECENT ADVANCES IN THE CHEMISTRY OF 
SULPHANILAMIDES, 1940-1947 


H. L.’ RAMI, B. H. IYER AND P. C. GUI! A 

INDIAN INSTITUTE OF SCIENCE, BANGALORE 


Introduction 

nPRKATMHNT of infectious discuses by specific 
chemical agents had its origin in 16th century 
when the beneficial effect of mercury compounds for 
syphilis was first discovered. The next milestone in 
chemotherapy was tlve discovery of quinine in the 17th 
century for the treatment of malaria. N'o important 
advances was made until Ehrlich in' 1010 discovered 
the effectiveness of arsphetiamine in the treatment of 
syphilis. This period marks the beginning of a new 
era in the history of chemotherapy. 

As early as 1909, llorlein(l) prepared an azo-dye 
of sulphonamide group which showed some protective 
action against /i-haeinolytic streptoeoceii . Although 
Kisinl>crg(2) in 1913 discovered the azo-dye “Chryo- 
sidin” (2': 4' diamino-azobenzene) and introduced it 
as a chemotherapeutic agent, the results of its clinical 
application were not very satisfactory. Tn 1932, 
Meitseh and Klarer(3) prepared sulphonamido-eliryo- 
sidin later known as Prontosil. The first clinical 
report on the usefulness of these azo-dyes as antibac- 
terial agents was published by Foerster(4) . However 
I)otuagk(5) aroused a wide spread interest amongst 
scientific and medical workers by publishing that 
prontosil had curative effect on coecal infection in 
mice. While confirming Doiuagk’s work, Trefouel, 
Nitti and Bovct(6) showed that prontosil is broken 
down in the body and the activity of the drug is due to 
the sulphauilnmide thus formed. This fact was soon 
confirmed by various other \vorkcrs(7-9). Although 
Oolmo(lO) prepared sulphatiilamidc as early as 1908, 
it was only after the discovery of its chemotherapeutic 
value that systematic work was started on the study of 
chemical and pharmacological properties of this and 
allied compounds, and a rapid progress followed. 
Ivwins and Phillips(ll) and <»oldircv and Postor- 
ski(llA) synthesised sulphapyridinc which was shown 
by Wliitby(12) to possess marked antipneuniococcal 
property. Sulphathiazole(13) and sulphamethvlthia- 
zolc(14) were synthesised in 1939 and found to possess 
marked activity against all coccal infections and were 
less .toxic than sulpha-pyridine. In the quest for new 
and more effective drugs, sulphndiazine was dis- 
covered by Kobtin and co-workers(15) which* proved 
still better than the previous drugs in many respects. 
Meanwhile Marshall! 16) discovered sulphaguanidine 
which proved to be a useful remedy for intestinal in- 
fections while in 1939 Jensen et a/(17) introduced 
the use of sulphanilamidc for local application.* 


Prom 1940 and onwards the search for new drugs 
continued with equal vigour and their exhaustive- 
pharmacological and clinical trials followed. It is not 
in the scope of the present review to include all the 
work done in this field but important results which 
have followed such painstaking investigations will be 
mentioned. 

Sulphamethazine and sulphamerazine(15), two 
important analogues of sulphadiazine, are showing 
very encouraging results and certain added advant- 
ages over previous drugs and are coming in wider 
use gradually. Sulphapvraziue(l8) is another active 
isomer of sulphadiazine discovered in 1941 which is 
very active, but lack of solubility and high cost of 
production are its two handicaps. The choice of a 
suitable drug to-day largely depends upon many fac- 
tors lijce solubility, absorption' excretion, toxicity, 
nature of disease and cost. These aspects have been 
dealt with in various books(19-21) and scientific 
articlcs(22). 

Although lately overshadowed by antibiotics like 
penicillin and streptomycin, sulpha-drugs still nold 
their own and are useful for the following infections^: 
haemolytic streptococcal, staphylococcal, meningo- 
coccal, pneumococcal and gonococcal, Vrinarv tract 
infections, infections of the eye, plague, undulant 
fever and anthrax. Sulphaguanidine is very suitable 
for cholera, bacillary dysentery and ulcerative colitis 
because unlike the rest of the sulphas mentioned 
above, it is not absorbed and excreted rapidly. For 
the later types of infection, two recent sulpha deriva- 
tives, viz., sulphasuxidinc and sulphaphthalidine art- 
receiving very favourable reports and have been put 
in the market. N’-Bcnzoyl-sulphanilamidc is also.a 
possible future rival of sttlphaguanidine(23). *N 1 -Ace- 
tylsul| ihanilamide (allmcid-sulpliacet-sjilphamyd) is 
another useful drug for urinary infections. Sulpha- 
drugs arc also being widely used for local application 
and for prophylactic purposes. Mctachloridinc(24). 
a metanilamide derivative, has been found to be a 
very potent suppressive antimalarial and is under- 
going field trials. There are many other compound", 
of this family which though active are not in general 
use due to high cost and production difficulties. To 
overcome the solubility handicaps* and reduce the 
toxicity, various water soluble derivatives and salts 
of these drugs have been prepared and are in clinical 
use. Sulphadiazine has also proved to be an effective 
antimalarial although its activity is of a lower order 
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than that of other autimalarials. The field of activity 
of sulpha drugs is being extended to other disease* 
and uptil now over 5000 compounds have been 
synthesised and many of them tested. 

The mode of action of sulphanilamide* has re- 
ceived considerable attention at the hand* of various 
workers during the last 8 years, considerable advance 
has been made in this direction and the following 
hypotheses have been put forward : 

(1) Peptone Theory of sulphanilamidc action by 
Lock wood (25). 

(2) Peroxide-Catalase theory by Mellon ct <rl(2( S). 

(3) p-Aminobenzoic acid theory by Wood>(27), 
Fildes(28) and Oreen(29). 

(4) Carbonic anhydrase antienzyme theory by 
Mann and Keilin(30). 

(5) Oxidation theory by Maver(31), Shaffer (32) 
and Locke ct a I (32 A). 

(6) Acid dissociation theory by Sehelke*(33, 34) 
and Fox and Rose(35). 

All these theories are supported by sound reason- 
ing and sonic of them are interrelated, but none of 
them individually can explain all the known facts. 
However, it will be fair to mention that /'-amino- 
benzoic acid theory for the mode of action of £ulphaiii- 
lanFides is receiving great attention and support and 
affords quite a rational explanation of a complicated 
phenomenon. According to this theory utilisation ol 
/K'uninobcnzoic acid, an essential metabilite for 
organisms, is stopped by interference by sulphas and 
'this is of the nature of a competitive inhibition due to 
structural relationship existing between />-aminoben- 
zoie acid and sulphanilamidc. In fact mctachloridinc 
and marfanil whose action is not antagonised by />- 
aminobenzoie acid are not true sulphas. Recently 
William (35A) has isolated 3-hydroxy sulphanilamidc 
as a new in vivo oxidation product of sulphanilamidc 
and has discussed its bearing to the previous oxida- 
tion theory about the mode of action of sulphani- 
lamides. , 

Sulpha-drugs have many limitations. Organisms 
* not susceptible to these drugs cannot be treated by 
them and even in the same species of organisms, 
certain varieties do not respond to this treatment. 

Continuous use of these drugs develops sulphona- 
midc fast organisms which make the host a carrier of 
the disease. The toxic manifestations of sulpha-drugs 
are serious problems which have not yet been 
adequately solved. The nature of toxic reactions may 
be like headache, nausea, vomiting, cyanosis, hyper- 
sensitivity and drug fever. Anti-vitamin effect of 
these sulphas is another problem connected with 
toxicity. 

As regards relation of chemical structure to 
activity of these drugs, various generalisations have 
been put forward by Crossley ct al( 36) and Trefouel 

3 


ct al( 37) but they do not offer a satisfactory explana- 
tion for all the existing facts. * Hell and Robliu(dB) 
have tried to co-relatc chemical structure Vith activity 
in the light of aminobenzoie acid theory of sulphomi- 
mide action. According to their theory, activity is 
co-related with the dissociation constant of llie com- 
pound and if the electro-negativity of the substitueYit 
at N 1 -position is known, activity (in vitro only) can 
be forecast. In accordance with this theory sulpha- 
diazine manifests the maximum activity. The more a 
compound resembles />-aminoben/oic acid in its mole- 
cular structure and state of distribution of electric 
charge, the more it will be active in vitro , or in other 
words the moie negative the “SO/* group of u sulpha 
is, the greater the activity as thus it reaches near to 
the ionic state of /’•aminobenzoie acid, (L 1L IH). 
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According to Kuinler and associates^, 39A) and 
Pushkareva and Koko.diko(40) a fundamental and 
essential requisite for activity seems to be the pre- 
sence of the resonating form with eoplanar amino- 
group and the negative character of “SO./* group is 
a eoneommitant factor associated with resonating 
form. This theory adequately explains some of the 
exceptions of Bell and Roblin's(38) acid dissociation, 
theory but has been criticised . by Bordwell and 

Klotz(41) and Bordwell (42). Robin ct <i/(38, 43) 
insist that the drug should be present in the 

body both in ionised as well as molecular form 

(II) for activity althuogh according to others (33, 35) 
only the ionised form (III) of drug is active. 
It is also observed that a drug should not be 

considered inactive unless it has been present 
in the blood in sufficient concentration, when con- 
sidering the above theories. Antimalarial action of 
meta-chloridine and antibacterial action of marfanil 
cannot, however, be explained by the above theories. 
Although no definite conclusion has been arrived at 
regarding these aspects of sulpha-drugs, the •results 
of investigation so far achieved have thrown con- 
siderable light on various aspects chemotherapy 
and pharmacology. 

* Work 6n chemical, pharmacological and clinical 
aspects still continues and it is hoped that g^ips left 

so far shall be filled. Sulphas have brought quick 

• • 
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relief at a low cost to millions of patients all over 
the world and this has got a great significance for 
poor countries like India. 

For the present review for the period from 1940 to 
1947 has I iron selected for the reason that an exhaus- 
tive review upto 1940 on this subject has been made 
1>5 Nor they (44). During this period a large volume 
of work has appeared on chemical, pharmacological 
amt clinical aspects. 'Hie chemistry of sulplumi- 
lamides will be discussed in the present review under 
the following headings : 

(1) N‘ -substituted derivatives: 

(2) N ‘-substituted derivatives: 

(A) N'N ‘-substituted derivatives: 

(4) Miscellaneous. 

Sections 1, 2 and 3 have further t bet*n classifie<l 
according to the nature of substituents under the 
following sub-headings : (a) Acyclic, (b) Isocyelie. 
(c) Heterocyclic, (d) Acvls. (c) Sulphonyl deriva- 
tives. (/> Anils. <e) A/o derivatives. 

1m om tlie present survey of the important papers 
and patents dealing with snlphuiulnmidcs it is in- 
ti-resting to observe that about 70 per rent of the 
work done during the period under review has been 
on N ‘-substituted sulphatiilamides of whieh N ‘-hetero- 
cyclic derivatives ('over about 52 per cent of the total. 
On the other hand the amount of work done on N 4 - 
substituted sulphanilamides is only 8 per cent of the 
total. 


1 . N'-StTnSTITPTKP Sm,PlTANIT.AM11>K 

(a) Acyclic substituents Among N‘-alkyl sub- 
stituted stilphatiilamidcs(45, 40, 47, 55) and their 
nuclear substituted analogues(48), N*-methyl and N 1 - 
ethyl derivatives have proved to be as active as sul- 
phauilamidc, but long chain alkyl substituents destroy 
the activity probably due to lack of absorption. (58) 
Mono- and dicthauAlamiiUMlerivativcs are loss active 
than sulphnttilamide. Ih’alkylamino-alkyl (49, 50) and 
amino-alkyl(50, 52) derivatives have been synthesised 
but no pharmacological tests have been reported. N 1 - 
sulphanilamido tritane and 4-sulphnnilamido tetra- 
phenvl methane and allied compounds have been 
claimed as lipophilic sulphas for combating T.B. in- 
fection (51, 53, 57). Various polv-sulphanilamtdes 
where two or more sulphatiilamide groups are attached 
to alkyl or substituted alkvl chain have been re- 
ported^, 54-56, 58, 59). 

(b) Isocyclic substituents , — Recently large number 
of sulpjhanilamides derived from anilines substituted 
with two or more of nitro, amino, alkyl, halogen, 
alkoxy and cyano groups at different positions have 
been prepared to test their antimalarial and anti- 
bacterial properties (60-68, 70, 70A). Out^of the iso- 
meric sulphanilamidobenzoic acids(67, 68, 69) and its 
esters(6$, 70) and its amides(69), the last mentioned 


are of interest because they resemble sulphaguanidinc 
in being poorly absorbed in the system. While 2 or<4 
sulphanilamido- 2 or 4 methoxy-phenyl-cyanides(7 1 ) , 
4-sulphanilamido-phenols(72) or resorcinols(73) and 
disulphaniiyl-/>-phenylenediamine and its benzidine 
and tolylenediamine isomers(70) have been prepared 
but no data on pharmacological examination is avail- 
able. Sulphanilanilide (IV) substituted at 4'-position 
by arsonic acid(77-79), atnino(75), fluoro(80, 81), 
plienyl(74) and substituted /?-phenylethyl(76) radicals 
have been prepared out of which arsenic acid deriva- 
tives have been found to be less active than novarsenol 
while fluoro derivative was slightly active. Other 
similar compounds of that type were inactive. 

NH.^ ^SO.NII^ ^>R 

R F, NIL, AsOJI, etc. 

(IV) 

< hit of tlie various isomeric amino-sulphanilanisidcs 
reported by Ilergcim ct aUH\A) % 3-ainmo-4-sulphnui- 
lamido-aiusole lias shown definite antimalarial activity. 
Various N‘-(l, 2 or 4}-naphthyl sulphanilamides(57, 
83, 90) N , -sul]»lianilamido-uaplithols(82, 87) and their 
uaphthaleiie sulphonie acid(84 f# 85, 86) derivatives 
having .substitutions in the naphthalene ring have 
been prepared for combating T.B. infections because 
such compounds are supposed to be more lipophilic 
in character. Polvsulphanilamido-benzenc, disulphaui- 
lamido-toluenedisulphonate and its benzidine and stil- 
beiic disulphonate analogues(59) as also 4 or 5 amino- 
2-liydroxy-bcnzenesulphonanilides and its other 
nuclear substituted derivativc*s(89) have been synthe- 
sised. Various 4-sulphanilnmidobenzamides substitut- 
ed at amide nitrogen by alkyl have been 
palentcd(S9A). 

(c) Heterocyclic suhstituenfs. -Stimulated by the 
discovery of sulpha-pyridine (V), sulphatliiazole (VI), 
and sttlphadiazine (\ r ID in 1939-40, by far the largest 
amount of work done during the period under review 
has been on N‘ -heterocyclic sulphaliilamides leading 
to the synthesis and evolution of siilphamethyl- 
thiazole (VIII), sulphamerazine (IV), sulphametha- 
zine (X) and sulphapyrazinc (XI). Many heterocyclic 
rings have been tried with fairly good resvlts(91) but 
only these few compounds have established themselves 
for clinical use. 
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In clinical practice sulphapyridine is being dis- 
couraged due to its toxicity. Sulphathi azole and sul- 
phadiaziue are usually the drugs of choice to-day while 
sulphamerazine and sulphaniethazine are also gra- 
dually coining up due to their certain advantages over 
the »drugs previously mentioned(23). 

2-Sulphanilamido-pyridine (V),(92, 93, 95-99) its 
5-halogen, alkyl or alkoxy(94, 99, 99A), 6-pipcridinn, 
halogen or alkyl(103, 99A) and l ,2-diliydro-ana- 
logues(100, 283) have been reported to be therapeuti- 
cally active. Sulphidine (2-sulphanilamido-6-methyl- 
pyridine) closely resembles sulphapyridine in its 
activity! 101, 102). 3,4 and 5-sulphauilamidopyri- 

dines(98, 99, 103 and «-2,3 and 5-sulphanilamido- 
pyridines have been reported out of which the latter 
group showed activity in vitro. N‘-(l-(3-pyridyl)- 
ethyl) sulphanilamide ami N 1 -(2-(2-pyridyl)-ethyl)- 
sulphanilamide where sulphanilamide is attached to a 
N-hetero-cyclic ring through an ethylenic linkage(96, 
105 and neuclear ^substituted derivatives like N-2-(3- 
bromo - 4-amjno-phenylsulphonamido) - pyridine(106) 
and 2-(2 :4-dimethyl-5 - amino-benzenesulphonamklo)- 
* pyridine have been described but no pharmacological 
data has been reported. 

Among, 2-sulphanilamidothiazole (VI) (15, 93, 109, 
113, 117, 118) ancj, its 4-(alkyl, dialkyl, aminoalkyl, 
alkoxy, aryl and mercapto) substituted analogues, 
compounds with a long alkyl chain at 4-position of the 
thiazole ring are supposed to give derivatives posses- 
sing lipophilic properties (or combating T.B. and 
leprosy! 1 12). 2-Sulphanilamido-5-(halogen, alkyl or 
carbethoxyalkyl)-thiazoles(94, 110, 111, 116, 121, 123) 
and its 4 : 5-disubstituted analogues( 1 10, 115, 116, 121- 
123, 123A), hAve also been reported but with acti- 
vities slightly less than that of sulphathiazole. Sul- 
phanilamide attached to thiazole ring at 5 position 
and its 3-alkyl and 2 : 4-dimethyl-analogues have; been 
studied and although 5-sulphanilamidothiazoie is 
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active, it has no advantage over other drugs(127). N l - 
Desoxy-ephedroniuni sulphathiazole and N'-ephedro- 
nium sulphathiazole have been prepared for vaso- 
constrictive use and opthalmic puri>o&es by Hamilton 
ct a((128), 3-Methyl-2-sulphanilamido 2 : 3-dihydro- 
thiazole is also reported to be active! 100) . Wojalm( 106) 
has reported some neuclear substituted sulphamethyl- 
thiazoles without pharmacological data. Jcnsen(167), 
Guha and Roy(129) arid Backer and Jonge(114) have 
reported various 2-sulplianilamido-4-alkyl or aryl 
selenazoles having selenium in place of sulphur of the 
thiazole ring. Raiziss and Cleurence(131) have pre- 
pared 2-sulphanilamidothiazoline which is as good as 
sulphathiazole with the added advantage of low 
toxicity. Other 2-sulphanilamido 3, 4 or 5 alkyl or 
aryl substituted thiazolines have also been reported 
to be activc,(lll, 116). 2-Sulphanilainido-benzothia- 
zole(15, 115, 119), its 4 :5-diliydro(109) and 4 :5 :6 :7- 
tetrahydro(113) analogues, and similar other deriva- 
tives of alkyl or aryl substituted benzothiazole{117, 
132) possessing low activity, have been prepared. 

2-Sulphanilamido pyrimidine (VII) (15, 135, 136, 
139, 141, 143-146), 2-sulphanilamido-4-metbylpyrimi- 
dine (IX) (15, 133, 135-137, 139-142, 144, 145) and 2- 
sulphanilatnido-4 : 6-dimethylpyrimidinc (X) (133-136, 
138, 139, 142, 144-146) have been reported by a number 
of authors and are the most potent of all the drugs 
of this group. Various other derivatives of the type 
2-sulphanilamido-4 : 6-dialkyl or dialkoxy pyrimi- 
diuc(133-138, 147, 150, 152), 5-sulphanilamido-2-alkyl 
or alkoxy pyrimidine(138, 140, 144), 4-sulphanilamido 
5 or 2:6 (halogen, alkyl or alkoxy) pyriinidincs(134, 
144,147), 6-sulphaiiilamido-2 :4 or 4-alkyl pyrimi- 
dines(133, 137, 140, 148, 149, 151), 2-sulphanilamido 
5 and/or 4-(alkyl or halogen) pyrimidines(62, 94, 133- 
137, 139-144, 146, 152), and 2-sulphanilamido 4 or 6 
alkoxy -pyrimidines(147A) have been synthesised and * 
these types of compounds have shown considerable 
activity against coccal infectious. However, 2-sulpha- 
nilamido-5-chloropyrimidine has shown activity higher 
than that of sulphadiazine against avian malaria(94). 
2-Sulphanilamido-pyrimidone and its substituted deri- 
vatives, and 2-sulphanilamido- 1 : 3 :6-trimethyl-5 : 6- 
diliydropyrimidine have been reported by Gana- 
pathi(141) without pharmacological data. 2:6-Disul- 
phanilamido-pyrimidine, sulphanilamido uracil(144) 
and N'-ephedronium sulphadiazino(128) type of com- 
pounds have also been reported. 

2-Sulphanilamidopyrazine (XI) (154, 103) and its 
4- and/or 6-alkyl-substituted analogues(153) ha\{p been 
reported to be active but the ortho-isomer of sulpha- 
diazifte is completely inactive in vm>(153A). 

Sulphanilamido radical has been introduced to 
qu;noline molecule (substituted with nitro, amino, 
alkyl, halogen, or alkoxy radicals) at all positions 
from 2 to 8, but these compounds have not* shown 
vety encouraging activity(68, 84, 95, 98, >155-159). 
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Various other eom|wmnds derived from this group are 
N blcpidylsulphamlamidcs! 161 ), N‘-(2 - (2 - quinolyl) 

tdhyl)-sulphanilamide(!05) and />-amin<>phenyl-(l :2 : 

3 ;4-tctrahydro (I) isocpiinohue) sulph<mainidc(!60). 
All of them are inactive. 

X’-Sulphnnilumido heterocy ’dies derived from the 
following heterocyclic rings substituted or otherwise 
have been reported : piperazine!97;; 1 :3 :4-thiadia- 
zolc! 15, 166, 107, 176, 179, 185, 103, 197, 198, 204) ; 
pyra/olone(15, 113, 170, 190; ; <iuinieine(162; ; hydro- 
cthybapoeupreicinc(162) ; 1 : 4-naptIm<|uinoncs(82, 83, 
90, 207) ; ben/,otrin/olc(I63, 190) ; itulazolc! 163, 168, 
190) ; indotriazine! 163, 190) ; thiazolidinc(164) ; hen- 
/imidazole! 103, 187, 206, 206A) ; pheiiothia/ine(103, 
167) ; pyrrole! 173) ; triazole! 103, 165, 169) ; (jtiinoxa- 
liiie! 142, 194, 195, 200 , 202) ; oxa/oI<S( 122, 172, 176 
177, 192) ; pyrazole! 184, 165/ ; alkylfurazan! 166, 203); 
oxadiazoles(166, 176, 185); tetra/oles( 166, 184, 185; 
antipyr ine*( 1 7 1 , 182) ; thiazoline(174) and its 5 or 4- 
alkyl oi aryl substituted analogues; phenanthrene(175); 
chrysene! 175) ; henzofuran(175, 188) ; carbazole(175, 
189) ; eounuu in! 175) ; aeridine(175) ; pyrida/ine(176, 
176A) ; triazine! 176) ; histidine! 178) ; thiophene! 180, 
183, 186) ; thiazolone(181) ; anthiiief 187) ; pyran and 
thiopyran! 191 ) ; thiotria/ole(193) ; indole(20l, 204). 
According to Sjogren and Hcrlin(90) 2-stilphani- 
latnido-1 :4-miphthai|:iinone is as active as sulpha- 
pytidine. It lias been fouml that 3, 5, 6 or 7-sulplumi- 
laniido imlazoles(l68), 1-sulphanilamido-l :3 :4-tria- 
zole(l65), 3-sulphanilamido imlole(201) and 2-sulphani- 
lamido~phenyloxazole(172) arc very active in experi- 
mental trials. NaphtluKjuinone derivatives of the type 
N 1 or N l -(2-methyl-l :4-napthn<|iuunuc-3-yl)-sti1phani- 
lamides and their N ‘-heterocyclic substituted analogues 
have been prepared in order to test their antituber- 
eulat property. 2-Sulphuuilumido (|iiinoxaline has 
been found to be four times as effective as sttlphani- 
lamide and remains in the blood for a long time. It 
lias also been proved to be as good as sulphadiazine 
in avian malaria by Seder et aI(2QH). (iuha and 
Dogras(209) have reported some sulphatiilatnides of 
thiobiazolephenyl sulphides. 

(d) Acyl substituents . — The important drugs of 
this group are sulphuguanulinc (XII), sulpha-aceta- 
mide (XIII), and N l -benzoylsulplianilamide (XIV) 
whose activities and uses have already been discussed. 
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Sulphanilylguanidiiie(15, 21 2, 214, 177) and jts 
alkyl substituted(210, 2I0A, 213, 213A, 211) aryl sub- 
substituted(227) and acyl substituted (2 1 1 A) deriva- 
tives have been reported. While Price(215) has syn- 
thesised disulphanilylguanidine, Dewing et al(233) 
have prepared disulphanilylethyleneguanidine. 
Although sulphauilyl biguanides(2l0, 216, 217, 218) 
and their alkyl and/or aryl substituted analogues(210, 
216-218) have been prepared, no pharmacological data 
are, however, available. < >ther derivatives of this type 
which have been reported are sulphanilylcyana- 
mide(210), sulphauilyl cyam»guanidine(219) and sul- 
phanilvl guanvlurea(2l0, 219). 

Sulphauilyl alkyl or aryl isothiourea(228, 210, 
220, 224), sulphanilylurea(222, 210, 220, 221, 224, 226, 
225, 227) sulphanilyl-tliioureas(221 , 222, 223), sulpha- 
nilvl-urethaue(222), and 3-sulphanilyl-2-benzyl-2-thio- 
psc-udourea(227) have been reported. Cuba and 
IIanda!229), arrrl Ouha and Mahadevan(230) prepared 
some sulphauilyl seiiiicaibazides and thioseinicarba- 
zides a-> also sulplianilamides containing alkvlthiol-1- 
substi tilled thioseniicarbazides. Jensen(231 ) and 
others(245, 246) have reported 1 ,3-disulphanilylurea 
to be good for dysentery and, gonorrhea, though 
slightly -toxic. — 

Cross ley et <tl(2J2) prepared a series of NLafkyl- 
sulphanilamides derived from long chain aliphatic 
acids and further v\ork in the same series has been 
done by Dewing ct al( 232), Arnold ct al( 234) and 
Knglish ct <W(235). The antibacterial properly of 
these compounds is rather poor excepting N 1 -acetyl * 
sulphanilatnide (XIII), but long chain aliphatic aevls 
of stilpliauilamide viz. Xbchaulmoogry-sulphani- 
lamide has shown encouraging activity against T.H. 
and leprosy. 

X’-Acyl derivatives of sulphanilamide obtained 
from alkyl, alkoxy or mereapto substituted benzoic 
acid have been reported(232, 236-238, 306). Other 
isocyclie-aeyl radicals used arc .3-hydroxy-2-»aph- 
thoyl(232, 239), einuainovl(232, 237), ■ hydrocinna- 
moyl(232) , acrylyl(238) , 9-phenanthrvlcarbonyl(239) w 
and anthranvlcarbonyl(239). 

Jain et al( 240) have prepared N 1 -heterocyclic 
acylsulphani lam ides derived from yarious heterocyclic 
acid*s while N^pieolinyl sulplianilamide(237, 238), 
X 1 -pyrazinolylsulphanilainide(24 1 ) , N ‘-{cyelopentane 
carbonyl)-suiphanilamide(242), N J -(2 : 2 : 6-trimethyl- 
cyclohexane-carbonyl)-sulphanilainide(242) and N ! - 
campholylsulphanilaniides(242) have also been re- 
ported. The last three compounds arc active against 
stai»hylo and pneumococcal infections although they 
show poor response against streptococci. 

(c) Sulphonyl derivatives. — Although N L -alkyl or 
aryl sulphonylsulphanilamides have been prepared by 
Croseley et al( 243) and others(288, 244), no tests have 
been reported. 
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^-Substituted Sui.ph anii.a M I DKS 

(a) Acyclic substituents. —As the therapeutic pro- 
perties of this class of compounds are primarily the 
therapeutic properties of parent drug which is re- 
leased in vivo , no noteworthy advance has been made 
during the last seven years. N^-Triphenylmethyl sul- 
phanilamide(51, 53) has h«gii prepareil as a possible 
anlitubercular drug, Hami, Iyer and C«uha(54) have 
synthesised X 1 , X 4 ' alkylene-bissulphanilamides, the 
length of the carbon chain varying from C, to C\. 
X 4 -Methylsulplianilamide(247) as well as X^sulphani- 
lamido-tt-aliphatic esters ami aeids(248) have been re- 
ported, out of which, drugs of the later group have 
shown considerable activity in in vitro tests. 

(b) H eta acyclic substituents. — N 4 -(2-chloro-7- 
methoxy-5-aeridyl) sulphanilamide(249), l-(4-sulpha- 
mvlphenyl) -3- (4-sulphamylphenylimino) - 5-arvl - 2* 
pyrrolidone(250), N > -(9-acridyl)-sulphanilamidc(251 ) 
and 2-/>-sulphamylphenyl-aminothiazole and its thia- 
zoline analogues(251) have been reported to possess 
poor activity. Various X l -(2'-lepidyl)-sulphaiiilaiiiide, 
X 1 , X 4/ -quitialdyl sulphanilamide and its 6' or H f 
methoxy analogues have been deseribed(252, 267). 

(c) Acyt substituents. -/>-Sidphamyl-phenylurca 
(223, 245, 253) and 7>-sulphamyl-phenylguanyl-substi- 
tiiled-j>henylguanides(254) are elassiiied as the N^acyl 
derivatives of carbonic acid. A number of X l -aeyl 
sulphanilamidcs from long chain aliphatic acids(234), 
255, 257), halogen-substituted aliphatic aeids(256) and 
:Jiphatic diearboxylie aeids(256, 258-261) have been 
reported. Morgan and Walls(262) have prepared 
\ ‘-hydroxyacylsulphanilamides which were very 
effective against experimental eoeeal infections. Oaind 
(/ <W(26 3) have reported various />-(<*-aryl-acetamido)- 
benzenesulphonamides. X *-Alkvlene-bis~(X 1 '-neyl- 
sulphanilamides) have been prepared by Ham l, Iyer 
and Guha(264) where the acyl group is derived from 
monoearboxylic aliphatic acids containing 2 to 7 
carbon atoms. Various other X 4 -acylsulphanilamides 
derived from aryl acids have been prepared but no 
pharmacological data are available. (255, 256, 257) 
Mehltretter(257A) prepared some N 4 -acylsulphanila- 
mides derived from sugar acids but activity was low. 

(d) Sulphonyl derivatives. — X 4 -arya-sulphonyl- 
sul-phanilaniides have been synthesised for testing 
their activity against rheumatism, lumbago and other 
urinary infections.) 265) X ‘-Sulphanilyl-sulpliauila- 
mide and its derivative have«also been pa ten ted (266). 

(c) Anils. — Aliphatic aldehydes having 3-18 
carbon atoms in the alkyl radical have been con- 
densed with sulphanilamide to give the anils for 
testing against bacterial infections. (268) Various 
naphthylidene sulphanilamides(269) and anils of sul- 
phanilamides derived from substituted benzalde- 
Hydes(163, 270, 233) possessing low activity have 
been reported. 


()) Azo-derivativcs . — -Magidson ami Rubstov(27l) 
prepared 30 azo-derivatives of sulphanilamide of pron- 
tosil type (XV) and discovered that replacement of 
sulphamyl group in prontosil lowers the aetivtiy, 
while replacement of metaphenylene-diamino by 6- 
amino- or 8-hydroxy-quinilines give rise to drugs of* 
higher activity 

NH 2 SO,<^ X ^>NH a 

*NH a 

(XV) 

Sulphanilamide has been diazotised and coupled 
w ith hvdroxy-aromatic compounds, (272) barbituric 
acid, (273) aceto-aeetic ester (273) and 6-aminoquino- 
line(162) to give^ the corresponding azo-dyes. Com- 
pounds of the type 3-(3' -methyl-4 '-hydroxy or amino)- 
naphthyl-azobenzene sulphanilamide and its N l - 
pyridvl, ]>yrimidyl and thiozylyl analogues have been 
iound to possess good anli-haemorrage property. (274) 
Maz/.a and Migliardi(275) have prepared compounds 
of the type 1, 3-dimethvl-2 : 6-dioxo-8-(/)-sulphaiuyl- 
phcnyla/o) -purine which were active against strepto- 
cocci. Azo compounds obtained by coupling diazo- 
tised sulphanilamide with trivalenl antimony com- 
pounds like hydroxides or acids lyivc been prepared 
to combat protozoal infections. (276, 277) 

N r, -N ^Substituted Derivatives 

(a) Acyclic substituents. - N'-Triphenylmethyl de- 
rivatives of sulphathiazole, sulphapyridine and sul- 
phadiazine have been prepared for obtaining lipophilic 
sulpha-derivatives. (51, 53) Various N l -alkyl-N , -j>yri- 
dine, ciuinoline or isoquiuoline stilphanilamides have 
also been patented. (278) Walker(279) has j>repared N‘- 
/^-diethylaminoethyl-N, N '-pentamethylcne-sulphani- 
lamkles. N 4 -Benzyl-N “-alkyl, aryl and pyridyl-sul- 
phatiilamides (XVI) have been reported to be less 
active than sulpluuiilamide(280, 281, 283). 2-/>-Hydro- 
xylaniinobenzeue-sulphonanido-thiazoles have been 
described in a patent. (282) 

R-=akyl, aryl, heterocyclic^ ^CH 2 NII 

^SO a NHR 

(XVlT” 

(b) Isocyclic substituents. — N 4 -Aryl-N'pyrimidyl, 

quinolyl, and isoquinolyl sulphanilamidcs have been 
reported. (278) , 

(c) Heterocyclic substituents. — N 4 -Acridyl-N’- 
alkyl-dryl or pyridyl sulphatiilamides(249, 250), N 4 - 
pryazalone-sulpha-pyridine(282) and N 4 -(l :4-naplitha- 
<luinone-2-yl)>N , -aryl-pyridyl or thiazoyl sulphanila- 
inides(285) have been reported, the last being inactive, 
against streptococcal, pneumococcal and tubefcular 
infections. 
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(d) Acyls substituents. - -The two important mem- 
bers of this group are sulpha-suxidine (N‘-succinyl- 
N 1 -2-thiazolyl-sulphanilamide) (286-289, 260) (XVII) 
and Milphaphthalidene-fN ,4 -phthalyl-N'-2-thiazoIyl- 
sulphanilamide(289), (XVIII) which have given en- 
couraging results against intestinal infections, the 
latter being two to four times as active as the former. 
C.ohlberg el a/ (290 A) have claimed that chloride of 
2-(N < -«-pyridinium-propioiiyl-sulphaniIamido) pyrimi- 
dine to be as effective as sulphasuxidine as an intes- 
tinal antiseptic. 


N CH 

/— \ II H 

CON1K y SO. NIIC C1I 

ItKJlI s 

(XVII) 

N CH 

/\ /- \ H II 

/ > COWH < >Sn,,NHC CH 

i^yCOOH s 

(XVIII) 

l’oth and Ross(289) have reported various N‘- 
sitceinyl, quinolyl, phthalyl, malonyl, oxalyl and 
nialeyl derivatives of various X '-substituted sulphani- 
lamides and has concluded that liberation of active 
drug in vivo is not solely responsible tor their acti- 
vity. Similar derivatives have also been reported by 
a number of other workers. (286, 260, 288, 290, 291, 
291 A, 292), N M -AeycIic-acyl-su!phono-hydroximides, 
(293, 294), N 4 -acyeIie-aeyl-sulphapyriduK's(295-300) 

and N 4 -isoeyelic acyl-stdphathia/.ole(297-299) have 
been reported, but the last two type of compounds 
were inactive against tubercular bacili. N‘-Chloro or 
amino acetyl-derivatives of N'-pyridvl, 4-methyl- 
thiazolyl, and 4-methyl-pyrimidvl sulplumilamides, 
though less toxic, were found to be less active(301). 
Various N l , N 4 -di -acyclic and di-isocyclic acyl sulpha- 
nilamulcs{302, 303), para alkyl or aryl sulphamyl- 
phcnyl ureas, (245, 253) />-2-thia/.olyl or 2-pvrimidyl 
stilphaiuylphcnylguanidine arylguanides,(254), ethy- 
lene-l>is-N l -(4 4 -acyclic-acyl-sulphauilamides(248), X 4 - 
heptoyl-X'-arvl or heterocyclic substituted sulphani- 
lamides(300) , 2 : 6-bis-N 4 aeetyl-sulphanilamido)-thian- 
threne(304) and sulphanilamide derivatives of choles- 
trol ester of carbonic acid have also been reported. 

(e) Sulphonyl substituents. — N 4 -Sulphanilvl-N l - 
dimefhyl-sulphanilamidc (uleron) has been reported by 
Sakai and Yamamoto(307) which has been used pre- 
viously in Europe to combat gonococcal infections. 

(/) Anils . — Auils of N* -alkyl, aryl and heterocy- 
clic sulphanilatnides derived from substituted aromatic 
aldehydes have been described, but although having 
low tbxicitv, their activity was poor in general. (1 63, 
248, 280, 308-310) 
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(g) Azo-derivatives. — Various N'-alkyl sulplroni- 
latnide azo-dyes derived from aromatic(318) amino or 
hydroxy compounds, purines, (27$) substituted quino- 
lines(3U) and substituted pyridincs(312) have been 
reported. While various N ‘-heterocyclic sulphani- 
lainides have been diazotised and coupled with 
aromatic amino or hydroxy compounds, (3 13, 314, 272) 
amino or hydroxy quinolines, (274, 338) and substituted 
pyridine(316), N ‘-Aryl-sulphanilamides have given 
corresponding azo-dves with substituted quiuo- 
lines(315, 317) and pyridines(316). Some azo-benzene- 
p : p / -disulplionamides(92, 329) and allied com- 
l»ouiuls(319) have been reported, lmt no pharmacolo- 
gical results are available. 


• MlSCKU.ANKOl'S 


.Stiffs of sulphan ilamides . Acid salts of sulpha- 
guanidine derived from mineral and organic acids, (321) 
as well as quiuic acid, glucuronic acid and galacturo- 
nic acid salts of sulj»hauilamide(320, 322) have been 
patented. Similarly quaternary ammonium salts, (323) 
silver salts(324, 326.) of X 1 -heterocyclic sulphani- 
lamides have been reported apart from their alkali 
salts which are in general clinical use. Salts of 
sulphanilamide derived from sodium, potassium, 
aluminium, bismuth, copper, silver, magnesium 
manganese and zinc (327) have also been patented. 
These salts have better solubility and low toxicity. 

llotnosulplninihimiilrs. 4 - Hoinosulphanilamide 
(XIX) (Marfanil or Mesudin), its N '-heterocyclic 
derivatives(33l, 332) and X 4 -aoyl or aryl-X '-hetero- 
cyclic analog ues(332-334) have been prepared. 


XII, CH,/ ^>SO,NII, 

(XIX) 

P - (ft - Arniao - ethyl) - phcmvlsulphonamide(335, 375) 
lias been found to be as good as marfanil iti activity. 
Marfanil itself is very suitable for local application 
and combating gas gangrene infection. 

p-Sulphamyl-bcnzamidincs , — Various substituted 
/’-sulphamyl-benzamidines of the type (XX) and 
(XXI) (335-337, 339-342, 341 A, 342A, 338) and the 
meta-isomers have been reported by various authors. 


XNHSO a 


/ ' 
\ _ 


^C-NHR 

'll 

NH 


(XX) 


RNHSO 


/ \ 

V._/ 

(XXI) 


C-NHX 

II 

NH 


R — H, alkyl, aryl or heterocyclic 
X=H, or alkyl 
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Sulphonamides of amino-hete roc y clics . — Various 
2-aq}ino-7-(alkyl-aryl or heterocyclic) sulpliatnyl pyri- 
dines(344-346), their 5-sulphatnyl isomers(347), 5- 
nitro - 8 - quinolyl - sulphonamides(348), 2-amino * 5* 
methyl-5-thiazoly 1 sulphonainide(350) , N -accty 1-4- 
methyl-2-thiazole-sulphonamide(349) and 2-amino-t>- 
benzothiazolc-sulphonamidcs(35 1-353) and their 4 or 
6 iodo-analogucs have l>een reported, but no data 
regarding the activity of these compounds arc avail- 
able. 

Soluble derivatives of sulphanilamidcs. — Drugs of 
low toxicity with high solubility and activity have 
been obtained by reacting sodium foriualdehyde- 
sulphoxylate with sulphanilamide or sulplia-pyri- 
dine(354 , 355). Glucosidcs of various substituted 
sulphanilamides derived from different sugars have 
been prepared to reduce the toxicity of these drugs 
and render them more soluble and effective. (356-362) 
Alkyl and aryl aldehyde-sodium bisulphite com- 
pounds of sulphanilamide have been | prepared (363, 
364, 365, 369). 

Inorganic derivatives of sulphanilamidcs. - A few 
mercury derivatives of sulphanilamide, (365, 368, 
368A) 4-pyridyl, thiazol, pyrimidvl, and guanyl sul- 
phamyl-henzene-stihonie acids(367) and an alunynium 
derivative of su1phanilamidc(369) (Sulphalumin) have 
been reported. The first mentioned derivatives were 
inactive while sulphalumin has been claimed to be 
widely effective and has given good results in clinical 
practice(369). 

* Isomers of sulphanilamide -Metachloridine 
(XX IT) (2-metanilamido-5-chloro-pyrimidine) and N 1 - 
alkyl or heterocyclic derivatives of metauilamide and 
orthanilamide have been reported by Knglish cl al( 24) 
and others, (369A) out of which metachloridine is the 
most potent antimalnrial being 16 times as active as 
<|uinine and 6 times as active as sulphadiazine in 
experimental avian malaria. On the model of ineta- 
chloiklinc Sheperd and Knglish (378) have prepared 
Nbmethyl-2-metaniktmido-4-methoxyl or alkyl pyrimi- 
dine but they were found inactive when tested against 
avian malaria. Some 2-(e- and m-sulphanila- 
midophenyl)-thiazole and their pyrimidine ana- 
logues, (104) p-(p- or e-aminophenyl) -benzene-ary 1- 
^ulphonamides(370, 371) have been reported. 


NH 2 

<_ > s °- 


H 

/°V 


fXXII) 


N 

ir 

NHC 


C.C1 

I 

CH 


v 

N 4 -Nitro-N 1 -alkyl or aryl benzene-sulphona- 
! 'ii<}es(372), diphenyl-amine-4 : 4' - disulphona- 


mides{373), £-alkoxybenzene--sulplumamide(374), 2-(2 
or 4-amino or mtrophcnyl)-ethanc*sulphonamidos(42, 
375) and its methane analogues (375) have been 
reported but no pharmacological tests are detailed. 
Various />-sulphamylphcnylhydra/.ones(376) aud N 4 - 
aeetyl-sulphnnilyldialkyl-sultilimmes(37--) possessing 
low activity have been prepared. 
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TIRAK DISEASE OF AMERICAN COTTONS IN THE 
PUNJAB AND ITS REMEDY 

R. D. A, SANA 

1NDHN AttKICULTURAI, KKSKAKCH INSTITUTE, NEW DELHI 


nnilK Punjab-American cottons which have, accord- 
ing to Sir Herbert Stewart, conferred a boon on 
the Punjab cultivators to the tune of crores of rupees 
a year, received their first set back when they suffered 
from a disease called 'tirak’ (Pig. 1). The bolls 



Fig. 1. Left — A normal crop of Punjab-American 
cotton showing well opened bolls. 

, Right — A Kraft-affected crop of Punjab-American 
cotton on soil with saline subsoil. The leaves have 
drooped. The lflwer leaves are shed. The bolls are 
smaM and have cracked prematurely. 

opened prematurely, the seeds were not well filled 
and the fibre was trash. The yield was reduce^ by 
about 50 p*er cent. Crop failures- occurred in 1919, 
1920, 1921, 1926,-1927, 1928, 1931 and 1932. It was 
calculated that a general fall in yield by 2 maunds 
per acre involved a net loss of two crores of rupees 
in a season on the basis of one million acres under 
cotto^ and ten rupees as the price of one maund of 
seed cotton. 

In 1935 the first scientific project to investigate 
the cause of this trouble was jointly undertaken by 
the Punjab Government and the Indian Central 
Cotton Committee, and Professor R. H. Dastur (then 
Professor of Botany, Royal Institute of Science, 
Bombay) was entrusted with the direction erf the 

4 


investigation. • The investigation was completed in 
1942 at a total cost of about 4 lacs of rupees. Prof. 
Dastur's approach to the problem was essentially 
physiological which was amply justified by the valu- 
able results achieved. This work was perhaps the 
first of its kind in India illustrating in a very practical 
way the potentialities of study of crop physiology. 

It was generally believed prior to 1935 that tirak 
appeared sporadically in certain years, thus laying 
much greater stress on the seasonal variations rather 
than on the soil factors. The observations during 
1935 and 1936 showed, however, that the symptoms 
of tirak were present at several places in spite of the 
fact that these two seasons were normal so far as 
cotton production was concerned. It was this obser- 
vation that suggested the first clue towards the solu- 
tion of the problem. The symptoms shown by the 
cotton crop in the years of failure were reported to 
be premature yellowing and reddening and shedding 
of the leaves in the months of September and October 
(at the fruiting stage) followed by premature opening 
of bolls. Subsequent studies revealed, however, that* 
such premature yellowing of leaves did not always 
precede premature ‘cracking of bolls. In such cases 
the leaves in the month of September lost their 
shining appearance and assumed a drooping position 
a week after irrigation which was generally given at 
intervals of three weeks. The leaves were also pre- 
maturely shed. This difference in the symptoms, 
yellowing of leaves in one case and drooping in the 
other, pointed to two different soil conditions being 
responsible for tirak. The details of this intricate 
piece of investigation have been published in the 
form of a monograph by the Indian Central Cotton 
Committee, and only the main findings are described 
here. 

Causes op Tirak * 

That the two types of physiological disturbance 
occurred as a result of two different unfavourable s6il 
conditions has already been mentioned. Yellowing 
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of Iturn u;b KtiK-rally ohscrvt.fl in light sandy soils 
deficient m nitrogen. The it op made a vigorous 
growth at lust hut subsequently at the time of fruit- 
ing', it developed symptom* of nitrogen starvation, 
>elIou uie of leaver, w 1 1 u li was followed by 
premature clacking of boll •«. Considerable accumula- 
t ir >u of start h was noticed m the mcsophvll cells of 
tin- leal, probablv as a result of a drop in the late 
of protein .-.yn thesis <Iue to nitrogen being in short 
suppl> . Cater a substance giving all the reactions of 
M tannin M appeared and accumulated in Mu leal cells. 

Drooping and pumsturc 'holding of leaves 
occurred, on the other hand, in <imlv loams with 
abnormal concentration oj MilubU sodium salts in 
the subsoil at a depth of two to thiee feet ting. 2) 



| - ni 2 \ I ’it ii )at»- \ tnei n.in cotton * rop on soil with 

saline siilisott showing the drooped leaves on account 
nf unav ailahiht v ol water. 


The first two feet of soil piolile being non-saline, the 
crop made a good growth during the first three 
mouths, batei, with further increase in foliage and 
consequent inereasc ill demand f<>\ walei, the crop 
showed signs of wafer deficit a few da\s after each 
irrigation. The maximum leal area was attained 
generally in September and from this tune onward 
t he leaves drooped as soon as the upper soil depth 
dried up after each irrigation, moisture in the 
saline subsoil being not readily available. Subse- 
quently the leaves shed and the bolls mostly situated 
towards file top of the fruiting branches remained 
small and cracked for want of moisture and nourish- 
ment. The crop showed signs of gradual desiccation 
in such soils. 

'CAUSES UP WtnKSPKKAP Co'ITON FAILURE 

* 

The two types of physiological disturbances pro- 
duced tirak every year whenever there was either a 
very light sandy soil or a patch with a fiighly saihie 
subsoil. How did tlien a widespread incidence of 
tiiak occur periodically in the past? In the year 


1939, a widespread failure of cotton occurred and 
the study of the weather conditions during that 
season provided an additional duetto the solution of 
tile problem. It was observed that htak appeared 
extensively in the field" where it occurred only iti 
patclit' during the previous seasons. Chemical 
mah'is or the subsoil beyond the limits ot these 
patch v. - ion which tuak w 'is found in the previous 
years! i wealed that there was nie<lium or low salinity 
ill "iich extended tnak patclies In September and 
( h tobvr theie occurred long -pell-, ot ten to twenty 
day- dumiion, of uuusuallv high maximum tempera- 
ture The i iop was thus subjected to an intense 
.itnio-pherii dnauTe at a irilical stage when bolls 
were developing In s.iliik subsoils the crop was 
invariably Mibjictcd i\erv "c.ison to a physiological 
(soil) drought but the onset ot the atmospheric 
drought Im tlnr accentuated the water strain. The 
atmospheric dt ought aKo imposed a considerable 
water stiain in the i rop situated on subsoils with 
medium or low salinity and thus brought about tirak 
which would not have appealed otherwise. On 
normal sandy loams the crop was able to cope with 
the water "train imposed by the atmospheric drought 
and tlm f s remained free from tnak. 

A study of the maximum temperature* in 
September anil October in the previous years during 
which widespread failure occurred revealed the 
occurrence of similar spells of abnormal maximum 
temperatures. A statistical analysis of temperature 
and v ield records for the period 1921 to 1935 revealed* 
a significant negative correlation between the tem- 
perature above the mean maximum for a period of 
H days or more and the yield of cotton in different 
districts. When monthly means of maximum 
temperature were considered, no such correlation 
was found. Thus a hot spell of 10 to 15 days during 
this critical period was enough to upset the delicately 
adjusted water balance of the crop and cause* a 
permanent damage. *• 

Remedial measures cog tirak on tiir two 

son. TYPES 

Once the nature of the physiological disorders 
underlying the development of tirak was diagnosed, 
the way to find remedial means became fairly clear. 
Witty the application of sulphate of ammonia to the 
light sandy soils neither did the premature yellowing 
and reddening of leaves' nor the cracking of bolls 
with the immature seeds occurred and the yield of 
seed cotton increased considerably. 

Extra irrigation either in heavier doses or at 
more frequent intervals at the fruiting stage, was 
found to alleviate tirak caused by physiological 
drought in saline subsoils. Neither did the leaves 
droof) nor did they shed prematurely and the bolls 
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opened well. The exceedingly heterogeneous nature 
or the Punjab soils, however, precluded the applica- 
tion of these simple remedy on an extensive field 
scale. Normal soil was found mixed up in small 
areas with light sandy and saline subsoil t\pcs. 
Application of sulphate of ammonia did imt remedy 
tirak occurring iti soils with light subsoil salimU . 
Similarly extra irrigation to a light sandy type at 
the fruiting stage, did not alleviate titak. Thus 
paradoxically enough two different physiological 
conditions associated with titak called for a common 
remedial measure on account of the extreme hetero- 
geneity of the soil. 

Common kkmkiuai, mkxsvkks for titak 

The most practical remedial measure that 
suggested itself was to so adjust the growth of the 
crop that the two deficiencies, viz., nitrogen and 
water, from which it suffered under these soil types 
could be mitigated. Reduction of plant si/.e bv 
curtailing vegetative period through delayed sowing 
was the next step attempted. 

Cotton was sown at that time in the Punjab 
during the month oi Maw The first experiment in 
19,?® with May and June sowings in both soil types 
showed the latter to he eminently effective in reduc- 
ing titak (Figs, 3 and 4); in the May-sowing tirak 



I'm. 3. A May»sown Pimjab-Amerioaii cotton crop 
on soil with saline subsoil. It shows premature crack- 
ing of bolls which are , small in size. The lint has 
not fluffed out from ihak -affected bolls. 

appeared as usual. Although the onset of flowering 
was delayed by about a week in the June sowing, 
flowering activity was completed in the two cases at 
about the same time. In the June sowing the number 
of flowers per plant was smaller but the proportion 
of flowers forming bolls was greater. Although the 
arrival of the crop w r as delayed by a few days # in the 
June-sowing there was little difference in the time of 


termination of the crop in the two cases. The June- 
sown crop did not also require a late irrigation which 
would have interfered otherwise with the sowing of 
w heat. 



ITr. A. A June-sown Pun jub-Ameriean cotton crop. 
/7/ci/V sympton#* Ji<l not develop even though tnc 
crop was grown on a soil with saline subsoil, Notice 
tlu* big si/e of the hulls from which the cotton has 
flu 11 cd out. There was no drooping of leaves. 

One serious drawback in the June -sown crop 
was, however, the reduction in the number of bolls. 
Thus although titak was remedied the yield per acre 
diminished especially in normal seasons in a good 
land. This defect was, however, effectively remedied 
by increasing the number of plants per acre by closer 
planting. Cotton seeds were ahvays drilled at a 
distance of 3 feet in the Punjab irrespective of 
sowing time and the plant to plant distance w f as 
generally kept at 1J feet. The importance and the 
necessity of steadily increasing the plant number per 
acre with delayed sowings was demonstrated by pro- 
perly designed experiments. The yields from June- 
sowings with closer spacings wx*rc found to be higher 
than the May-sowings with normal spacing in 
majority of experiments in all American cotton 
growing districts. Very late sowing was, however, 
undesirable on account of a considerable decrease in 
bearing which could hardly be compensated by any 
reasonable degree of close spacing and also on 
account of Jassids which would cause serious damage 
to late sown crop in a Jassid year. 

z Fixing thh optimum sowing periods 

A cultivator cannot sow all his cotton in a single 
day. Cotton sowing have to be distributed* over 2, 
3 of even 4 weeks depending on the availability of 
irrigation water, the area to be. sown and other 
facilities. 

* The optimum sowing periods for the commonly 
cultivated strains of American cottons in the different 
Pprts of the Punjab and later in Sind were deter- 
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mined by a large, number of field experiments 
designed on modern statistical lines. The sowing 
period of 30 days duration during which highest 
yields were obtained was 'taken as the optimum 
sowing period. Optimum sowing periods were found 
to differ in the various localities in the Punjab as well 
as in Sind. 

There was also found a varietal difference as 
regards response to sowing dates. Variety 289P,43 
did not perform well in central Punjab when sown 
later than the middle of June on account of undue 
reduction in vegetative growth and bearing. Varie- 
ties 289 F/ 124 and 289F/K25 performed still more 
poorly when sown in early June. On the other hand, 
the same varieties performed well when sown in 
June in the south-western tracts. ' Finally two 


with close spacing from 1940 onwards. The cotton 
crop at this farm suffered frequently from lirak in 
spite of a very high standard of farming practice. 
About 90 per cent of the total average under cotton 
used to be sow n in May before 1940. 

During the seven years of the adoption of this 
improved practice the crop has not suffered by any 
appreciable extent from tirak, although 1941 and 
1946 were partial Utah years on account of un- 
usually hot and dry weather during the fruiting 
period. The relevant vield figures are given in the 
Table below. 

The June-sown crop yielded on an average about 
two and a half uiatmds more seed cotton per acre for 
the period 1940-46. The period of "even years may 


Yield of seed cotton in nut. per acre 


Yield ot seed cotton in md. per acre 


May sown C hop 


19J2 

1924 

1935 

1920 1 

m: ! 

193# 

1929 i 

] 

Mean 

124 

10 SIS 

s ix> 

| 

12 7H j 

i 

7 77 ; 

7 42 : 

265 

8-95 

, 

Jt'NK 

SOWN C kOi* 



t 



1940 

1941 

19-12 \ 

1942 ; 

1941 • 

1945 ! 

1940 1 

Mfan 

14 50 

975 , 

1 

lf> 50 | 

9 05 

5 M) 

115 

120 

1 1 *38 


schedules were prepared for the guidance of the 
cultivator- one indicating the best sowing period for 
different localities and for different strains in each 
locality' and the other indicating the row to row 
distance, the plant to plant distance and the seed 
rate for eacli week of the sowing period. 

An estimate ok the bknkkit derived by 

I, ATE SOWING 1 

The large commercial farm of the British Cotton 
Growers’ Association at Khatiewal in the Punjab was 
the first to try out the new practice of late sowing 


be regarded sufficiently long for such an estimate of 
benefit as the seasonal effects on yields may he* 
expected to average out during this period. Taking 
the average price of seed cotton during this time as 
Rs. 15/- per mauud this farm derived annually an 
extra benefit of about Rs. 60, 000 from their 1,600 
acres under cotton for the last seven years. Thus 
the total benefit derived by this farm alone amounted 
to a sum larger than that expended on the scientific 
investigation under consideration. The benefit 
accruing from the application of tl’is improved 
practice over two and a half million acres of cotton 

• 

in the Punjab and Sind, can thus be easily calculated. 



April, 1948 


n6tes and news 


419 


notes anb flews 


GEOPHYSICAL PROSPECTING FOR MANGANESE 

Geophysical prospecting for manganese ore has 
been carried out by the Survey Research Institute 
near Kamtek in Central Provinces during December 
1940 to January 1941 by the Gravimetric method and 
in January 1947 by the magnetic method. More than 
half of the Indian output of manganese ore is ex- 
tracted from C. P. which is a repository of some of 
the finest manganese ore deposits in the world. In 
the systematic survey for the location of new ore- 
beds in the alluvial area of Parsoda, about 1J miles 
east of Ramtek in Nagpur District, it is found that 
manganese occurs in this area in two ways — in reef 
and in boulder form. In the latter form, boulders 
range in size from rori stones to fairly large stones 
embedded in shallow alluvium. The reef is more 
compact, but being- associated with the Archean 
rocks which are considerably folded, is rather •elusive 
and iis thickness, width and shape keep on changing 
all the time. At Mansar mine (ou Mansar Hill) its 
breadth is 100 feet and extends a long way from the 
hill- to the flat ground. It is concluded that in allu- 
vial areas, where no out-crops of rocks are available 
to indicate what is below, the gravimetric and magne- 
tic methods can save expensive sinking of random 
pits by giving valuable preliminary indications about 
the configuration and depth of the sub-surface body. 
The axes of maximum gravity and maximum mag- 
netic anomaly fall near the sub-alluvial outcrop of 
the ore-body. A torsion balance observation takes 
about 2 hours per station and is a slow process, but 
the* magnetic variometer hardly takes two minutes. 
Modern static gravimeters are also very rapid in 
operation. Tfic proper sequence is to cover the 
ground initially with magnetic traverses and gravi- 
meter and then use torsion balance for confirmation. 
This is the -first attempt at geophysical prospecting 
for manganese ore, in India (see Mem. Surv. Res. 
Inst., I, No. 1, 1947). 

B. M. 

PROBABILITY OF MAKING ATOM BOMBS WITH LEAD 
AND OTHER ORDINARY ELEMENTS 

Science et^L' Avenir (Science and the Future. 
— published in Paris) of December 15, 1947, dis- 
cusses the possibility of preparation of Atom Bombs 
with ordinary elements like lead. The basjs of 
the discussion is the discovery of the phenomenon 


of tri- and quadrifission of uranium nuclei by a 
Chinese pair, Tsien-san-Tsiang and his wife Ho 
/ah Wei, working in the Institute of Nuclear Chemis- 
try of Prof. Joliol-Curie in the College de France, 
'rite photographic technique was used by them for 
the detection of triple and quadruple fissiou. It may 
be recalled that the idea of multiple fissiou was dis- 
cussed by Prof. M. N. Saha in his theory of Solar 
Corona in 1941 (jee Sciknck and Cui.turk, 7, p. 247). 

Prof. K. ( ). Lawrence, discoverer of the Cyclo- 
tron, in discussing high Knergy Physics in a Sillituan 
Lecture describes how with the aid of the 184* 
Synchro-cyclotron of the Radiation Laboratory, 
Berkeley, California, high energy protons (100 mev), 
deuterons (200 mev), a-particles (400 mev), and C f,a 
have been produced, and made to bombard prepared 
targets. 

It reported that lead was fissioned by bombard- 
ing the latter with very fast particles. Since there 
is not much difference in the masses of uranium (235) 
and lead (207) it is expected that the energy released 
in the fission of lead and uranium will be of the same 
order of magnitude. 

To effect the fission of lead (207) with the aid 
of cyclotron of great power one has to use very 
fast projectiles of mass equal at least to that of helium 
nucleus but not exceeding that of carbon nucleus. 
The only practical means of getting these projectiles 
is by splitting other nuclei. The classical fission of 
uranium gives two projectiles of mass of the order 
of 100. 

Now it is found that the triple splitting of 
uranium gives projectiles of mass lying between 50 
and 70 and the quadruple splitting of uranium lowers 
the mass of the projectiles to 45 to 50. 

It is possible that the American scientists by 
carrying researches in this direction may come to 
a method of bringing in chain reaction in lead by 
the fission of a mass of uranium. In order that this 
reaction may take place it is necessary that the 
particles coming out of the fission of lead nucleus 
should themselves have sufficiently small mass to 
effect other nuclear rupture. This means that the 
fission of the lead nucleus is not a two particle fission 
but a, many particle one as is now seen in the case 
of uranium. , 

Under this condition it will be possible to realise 
atom bomb containing only 3 to 4 grammes of U(235) 
used to start the reaction and the rest of the .charge 
will be made up of lead conveniently purified. 
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MESONS PRODUCED IN THE LABORATORY 

Mksons were known to cxht only in cosmic 
radiation provided by Nature, I ptil a tcvv months 
hack all attempts to produce them in the laboratory 
proved futile. It is now reported that Mich particles 
have been produced with the help of the 184" cyclo- 
tron of the Radiation Laboratory at Berkeley, 

California, L\S.A. It was observed that mesons 
were produced when “-particles accelerated upto an 
energy of 400 mev were allowed to impinge on a 

target of carbon. The paths traversed by these 

mesons were then bent in a magnetic* held and finally 
the mesons were allowed to fall on photographic 
plates which were shielded from other radiations 
coming straight from the target. The magnetic field 
separated the positive and negative meson beams 

from each other and one of the beams was allowed 
to fall on a photographic plate for detection. The 
arrangement was such that protons, deuterons or any 
other heavy particle could not impinge on the photo- 
graphic plates. 

The production of mesons could not be observed 
with either 200 mev deuterons or 100 niev protons. 
With 400 mev ^-particles mesons were produced at a 
threshold energy of A70 mev, the number of mesons 
increasing with increase of energy of the particles. 

The tracks on the photographic plates were much 
thicker than those due to electrons and since the 
arrangement prevented protons or other heavy 
particles from impinging on the film the only ex- 
planation of these tracks was that they were due to 
mesons. The range and energy of the mesons pro- 
duced in this way were found to be small being of the 
order of 5 to 10 mev. 

Uptil now only 50 meson tracks have been found 
and of these 10 tracks have been ascribed to positive 
mesons. The mass of a negative meson was found 
out to be approximately d(X) m ami that of a posi- 
tive meson appeared to have a different value. Some 
mesons were found to end in the emulsion of the 
photographic plate* but not a single decay electron 
track has been detected so far. Some of these mesons 
were found to end in stars. 

It was further observed that by changing the 
material of the target from carbon to uranium no 
appreciable change took [dace in the process of 
production of mesons. 

9 

DRAWN LAMINATED MOULDINGS • 

Thk Council of Scientific and Industrial Re- 
search has developed a new process for the manftfac- 
*ture # of resin impregenated sheets and boards and 
drawn laminated mouldings. By this process a large 


variety of attractive moulded articles can be manu- 
factured which are superior to and more ceonoihical 
than those made from powder mouldings. 

Powder moulded products are brittle and break 
easily on impact whereas drawn laminated mouldings 
possess an extraordinary degree of toughness and will 
not break. Also articles possessing intricate shapes 
can be produced from impregnated sheet fabric 
because of the inherent properties of laminate mate- 
rials. 

By this new process articles possessing attractive 
styles, fancy shapes; colours and patterns can be pro- 
duced. The Council of Scientific and Industrial 
Research has made ash trays, cigareite cases, shoe 
polish containers, electrical fixtures, switches, plugs 
and other similar articles. The manufacturer is thus 
enabled to cover a wide range of consumer goods 
from household articles, furniture, decorative objects, 
building materials, gears, children toys and station- 
ary. 

This process utilizes ordinary resins, jute, cotton 
and other material available in India ; capital invest- 
ment is about Rs. 200, (XX)/-. The manufactured cost 
of impregenated laminated moulded articles is very 
low. Actually the selling price fetched by the mosaic 
articles in attractive colours and shades produced by 
this process will be more than from ordinary powder 
mouldings. 


s. s nnrsn.i 

Thk first steamer made in India by Indian labour 
and with the aid of Indian finance was launched on 
March 14 last at Yi/agapatam by Pandit Nehru, 
India’s Prime Minister. This is in fact a revival of a 
great industry in India. The Scindia Steam Navi- 
gation Company founded in 1919 established a site 
for ship-building at Yi/agapatam in 1941. The total 
amount invested in the Yard cot lies to about Rs. 4 
crores. The shipyard can now build ocean-going 
vessels with a maximum length of 550 ft. and, a maxi- 
mum carrying capacity of 12, 000 tons cargo. 

S. S. Jalausha built at this yard is a single- 
screw cargo steamer having a deadweight capacity 
of 800 tons on a draft of 25 ft and a length of 415 ft. 

Launching the first Indian-built ship, Pandit 
Nehru said that the industry was so vitally connected 
w ith the development of the country that the .Govern- 
ment would be obliged to treat it as its own industry* 
and give every facility for its growth. • 

Mr Walchaud Hirachand, Chairman of the 
Company, asking Padit Neliru to lunch Jalausha 
said “With our vast coastline, extending over 4,000 
niilps with the strategic position that we occupy in 
SE* Asia, and with the commanding situation which 
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our country occupies in the Indian Ocean, our res- 
ponsibility to build a powerful naval defence has 
immensely increased.” Stressing the importance of 
such raw materials as >teel and timber in the cons- 
truction of a ship-yard, Mr Walehand appealed to the 
Government to give careful considerations for com- 
pletion of the Seindia Yard. The Government will 
have to give necessary financial assistance to .ship- 
owners or the *liip building industry for this pui Pol- 
and also encourage indigenous ^hi] > owners to place 
orders for the construction of their ships in their own 
country. 

DELHI UNIVERSITY 

To mark the twenty-fifth anniversary of the foun- 
dation of the Delhi University, a Special Convocation 
was held on March 7, 1948 at New Delhi. His 
Excellency Don! Mounthatteii, Chancellor of the 
University, presided. 

Addressing the Convocation, Lord Mountbattcn 
said that India requires pioneers to put through the 
Government's policy of raising the standard of living 
of the people. The greatest potential wealth of 
India lies in the people of India, their skilled, labour 
and the inventive genius which can be trained and 
developed and made use of for the benefit of the 
country. 

Referring to the many schemes for the benefit of 
India, His Kxccllency said “Desert reclamation is 
another science which can save a large part of India. 
Tens of thousands of square miles of the deserts of 
Jodhpur and Bikaner, can be reclaimed ; and I pro- 
phesy that within the next 60 years the whole of 
these vast streehes of land will be amongst the most 
fertile in the world.** 

To commemorate the silver jubilee of the Uni- 
versity Honoris Causa degree of doctor of science 
was, conferred on Lord Mountbattcn, Sir S. S. Bhat- 
nagar, Sir K. S. £rishnan, and Mr D. \\ Wadia ; 
the degree of »doctor of literature was conferred on 
Pandit Nehru, Maulana Azad, Kajkumari Amrit Kattr, 
l)r. Zakir Hussain, Kao Saheb S. R. Ranganathan, 
Dr. K. R. V. Rao, Sir John Sargent, Dr. S. N. Sen, 
Principal N. V. Tliadani and l)r. Mortimer Wheeler ; 
the degree of doetdr of civil law was conferred on 
Sir B. N. Rao, Sir Tejbaliadur Sapru and Sir S. 
Varadachariar. 

„ UNIVERSITY OF* CALCUTTA 

Annual Convocation 

The Annual Convocation of the University was 
held on Saturday the 20th February, 1948 at the 
Presidency College, Calcutta. His Excellency Sri 
C. Rajagopalaehari, Chancellor of the University 
presided. * 


Sri K. M. Munshi, Agent-Qeneral of India in 
Hyderabad, who was invited to address the convoca- 
tion, referred to the role that Universities should 
play in the shaping of the future India. “University 
education** he said “must be the first charge of new 
India. Our universities are our only hope in the 
arduous task of building up the economic, intellec- 
tual, and spiritual life of our new nation”. The 
universities are no longer factories for turning out 
lawyers and ollieers to support British rule, they 
can no more continue to be the agencies for main- 
taining the mechanical and commercial system of 
holding examinations. They have to be the seats of 
Indian Culture. The universities must be like 
oslnams of old where tile student lived, not to have 
his presence milked, nor to secure a pass but to 
learn the art of shaping his own life, the art of self- 
sculpture, by humility, by service and by developing 
a spirit of enquiry. The quality of our university 
education must change. India wants to be a demo* 
ciaey and develop democratic virtues, which our 
young men will acquire if our universities, at an 
early collegiate stage, insist on an intensive study of 
subjects of purely cultural interest and make the 
student responsive to higher values. Al the same 
time our national education must stimulate national 
productivity. 

5,602 new graduates were admitted to the different 
degrees as against 5,553 in the preceding year, including 
Sri P. C. Bhattacharya, Sri S. N. Ghosh, Sri A. K. 
Mnjumdar, Sri N. K. Surkar and Sri S. 0. Ray who were 
admitted to the degree of doctor of science and Sri A. K. 
Chaknivorti, vSri S. N. Chuudhuri and Sri J. C. Saha who 
were admitted to the degree of doctor of medicine. 

Sir Peva prasad Sarvadhiharl Cold Medal for 1947 was 
awarded to Prof. P. M. S. Blackett, P.R.S, of the Manchester 
Pniversily (in absentia). 

Coate s Gold Medal for notable contribution in medical 
science was awarded to Sri J. P. Basu, Dr. O. Panja and 
Sri P. De. 

Mgattarini Gold Medal, Bhuban M oh ini Da si Gold 
Medal , Sarojini Basu Medal and Sarat Chandra Memorial 
Gold Medal were awarded to Sri Jogcsh Chandra Roy 
Vidyanidhi, Sjkta. Santa Debi, Dr. S. K. Dc and Sri Tara- 
shanker Bandvopadhava respectively for their original con- 
tributions in Bengali language. 

Manat Gold Medal and Jubilee Gold Medal were awarded 
to Sri P. C. Bhattacharvva and Sri R. N. Chatter jee respec- 
tively. 


LOW-COST SYNTHETIC GASOLINE PROMISED 
WITHIN DECADE 

Low-cost synthetic gasoline and oil will be 
manufactured on a large scale in the United States 
within the next decade, Dr A. R. Powell, associate 
director of research of Koppers Company, Pittsburgh, 
Pennsylvania, predicts in a report to the American 
Chemical Society. 

* Asserting that the current demand for liquid 
fuels far exceeds that of the years immediately pre- 
ceding World War II and will continue to increase, 
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I>r Powell states that the search for inexpensive sub- 
stitutes made from coal, natural gas, and other mate- 
rials is being pushed aggressively. 

“It now appear* likely that the synthe>is of liquid 
fuels will prove to Ik* one of the major technical develop- 
ments in the United States during the next decade. 

The production of low-cost synthesis gas from 
natural gas anti cheap grades of coal is probably the 
most difficult and also the most important problem 
connected with the synthetic fuels programme, accord- 
ing to Dr Powell, who explains that synthesis gas 
is the mixture of hydrogen and carbon monoxide that 
serves as the single major raw material for the Fischer - 
Tropseh type of synthetic liquid fuel, which was 
developed in Germany, and may also be employed 
in the Berg in** pioccss as the source of hydrogen 
needed to convert coal to liquid fuel. 

HOMEOPATHIC SYSTEM OF THERAPEUTICS 

True Dominion Parliament of India adopted a 
resolution recently that in view of the fact that treat- 
‘nient by the system of Homeopathy is taken ad- 
vantage of by so many people, the fiovermnent 
should consider the making of arrangements for the 
teaching of Homeopathy ; consider the advisability 
of having post-graduate courses of study and of re- 
gulating the profession ; and arrange for the registra- 
tion of practitioners in order to raise and maintain a 
uniformity of standards. 

It was said that during the rule of British Impe- 
rialism the science of Homeopathy had been neglect- 
ed in India. If recognized bv the State, Homeo- 
pathy could make a substantial contribution in solv- 
ing the medical problems of India. 

Rajkumari Amrit Kaur, Health Minister said 
that if it was desired that there should be legislation 
for the purpose of regulating the practice of this 
system and for registration of practitioners, the 
matter would have to be studied carefully. In the 
I r . K. and ITS. A., people practising Homeopathy 
had a regular course of scientific medicine. If 
Homeopathic practice was to be regulated in India by 
legislation, India would also have to adopt some 
such procedure. A committee would be set up to 
consider the whole question. 

ALUNDIA INDUSTRIAL AND AGRICULTURAL 
EXHIBITION 

Covering almost every aspect of national life, 
tlie All-India Exhibition at the Eden Gardens, 
Calcutta, is perhaps the biggest of its kind ever 
organized in this country. Covering an area of about 
* one ipid a half sq. miles the exhibits include sections 
on agriculture, industry and their raw materials, 


banking and insurance, power and transport, health 
and education, history and archaeology, etc., distri- 
buted in 815 stalls and 150 pavillions. 

Opening the Exhibition on February 15 last, 
H. K. Sri C. Rajagopalachari emphasized the 
urgent need for development of India’s agriculture 
and industry. Exhibitions were intended to present 
the data required for planning future activity and 
were not a business proposition. Fundamentally they 
have an educative function. 

Sri Nalini Ranjan Sarker, President, Working 
Committee of the exhibition also referred to the value 
of such exhibitions in the onward march of every 
nation in trade, industry and social progress. He 
referred to the forthcoming British Industries Fair, 
and some other big-scale exhibitions held in the U.K. 
in the post-war period. The B. I. l\ lias attracted 
87 I T . K. industries representing more than 3,000 
linns. If progressive countries like England, 
attaches so much importance to the organization of 
fairs of this nature, in their production drive, it is 
easy to imagine how urgently we need to organize 
fairs of this nature at the present stage of our deve- 
loping economy. Majority of our people have but 
an inadequate idea about the immense possibilities of 
our country and how best to exploit them. 

In addition to private exhibitors, the Central and 
Provincial government’s Irrigation, Health, Agricul- 
ture and Industrial departments, the P. and* T. 
departments, the Railway Board, the Meteorological 
department, the Patent office, the Army, Navy and 
Air Forces- -where latest defence weapons are dis- 
played have been allotted space for their interest- 
ing exhibits. There are also sections dealing with 
cultural subjects — fine arts, science, newspaper and 
periodicals, and national survey. 

ATOMIC ENERGY BILL 

A nn,r, providing powers to the Government for 

the control and development of atomic energy ip 

India and the disposal of the relevant raw materials 

was introduced in the Dominion Parliament recently 

by Pandit Nehru, the Prime Minister. 

< 

Tlie bill aims at control of plant designed or 
adapted for the production or use of atomic energy, 
the working or export of fissible substances such as 
uranium, thorium, plutonium, neptunium, and 
substances like beryllium and their compounds. 

“While every endeavour would be made to keep 
fundamental scientific discoveries outside the limits 
of any secrecy provision, it is recognized that in- 
formation given by foreign atomic energy agencies 
may have conditions attached to it. In order t" 
ensfttre secrecy, while members of the Board of 
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Research on Atomic Energy will be able to have free 
discussions among themselves, provision has been 
made in the Bill for security measures which would 
be necessary 0 , 

ANNOUNCEMENTS 

The Twelfth Annual Meeting of the Botanical 
Society of Bengal was held in Calcutta on 
March 14 last, at which the following were elected 
office-bearers for the year 1948-49 : President : l)r K. 
Biswas; Vice-Presidents: Sri S. N. Bal, Mr. A. P. 
Bcntlial, Prof. P. C. Sarbadhibari, Prof. J. C. Sen 
Gupta and Prof. G. P. Majutndar (Ex-officio) ; 
Treasurer: Dr I. Banerji ; Hony. Secretaries : Sri A. 
K. Ghosh and Sri A. K. Chakra vorty. Sri Jogesh 
Chandra Ray Vtdyanidhi , was elected an Honorary 
Member of the Society. 

Tite Hony. General Secretary, Indian Medical 
Association, 23, Samavaya Mansion, Corporation 
Place, Calcutta 13, invites applications for four 
Research Fellowships of the value of Rs. 250/- each 
per month, 


Dr 1\ Venkateswarlu who is now working with 
Prof, Niels Bohr as an International Research Fellow 
has been elected to a post-doctoral research fellow- 
ship of the value of 3,500 dollars per annum at the 
University of Chicago. Dr Vcnkateswarlu was 
admitted to the degree of doctor of Science for his 
thesis on ‘‘Molecular Spectra of Halogens 0 . • 
Sri A. K. Ghosh, lecturer in Botany, Calcutta 
University, has been appointed Registrar, Bose 
Research Institute, Calcutta. A man of wide culture 
with organizing abilities, Sri Ghosh is known to our 
readers by his writings in this journal of which he is 
an Associate Editor. He is also an editorial colla- 
borator of the Calcutta Geographical Review and the 
Journal of the Science Club, Calcutta. He was 
recently awarded the Bronze Medal of the Mining, 
Metallurgical Snd Geological Institute of India of 
which he is a member, (See Science and Culture 
March, 1948 p. 381) ; and his recent investigation on 
microfossils as an aid to the age determination of 
Sedimentary strata have thrown new light on the 
‘Age of the Saline Series in the Salt Range, Punjab* 
(ibid p. 376) 


REVIEWS 


BOOK 

Harvey Cushing — By John F. Fulton. Published 
‘ by Blackwell Ltd. Oxford. Price 30 sh net. 

The lives of eminent men are not only highly 
interesting and illuminating but also a source of in- 
spiration. This description can he rightly applied to 
this biography of Ilarvev Cushing, written bv John 
F. Fulton. 

Born in a family, where t lie tradition was dis- 
tinctly “medical” being preceded by three genera- 
tions of medical men in a line, it is not surprising 
that he reached the very top in his profession. Harvey 
Cushing, the youngest of Dr Kirkc Cushing’s ten 
children, had to conduct himself properly under the 
stern , guidance of his aged father. At Yale, where 
he graduated, Cushing came early under the influence 
of Prof. Chittenden and also became intimate friend 
of Joslin Graham, Lusk and Lafayette Mendal, all of 
whom later on made their marks as eminent physio- 
logists. As a matter of fact he nearly came to become 
a biochemist, only the influence of his family made 
him decide in favour of joining instead the medical 
school at Harvard. From the very beginning lie did 
extremely well at Harvard, where he came under the 
influence of many eminent scientists. It was here as 
a medical student that he made his first contribution, 
in collaboration with Codman, to the technique of 
surgery, by working out a system of continuous re- 
cording of temperature, pulse and respiration during 
the administration of volatile anaesthesia. • This 

5 


enabled the surgeon and the anaesthetic to tell at a 
glance the condition of the patient. 

After graduation Cashing came to John Hopkins 
Hospital at Baltimore as Halstead’s assistant and the 
biography including extracts from his daily diaries 
and letters unfolds the absorbing story of his rapid rise 
to fame, at first a general Surgeon and later on by 
1908 as “brain” Surgeon. The book also gives an in- 
teresting account of his wonderful work on the physio-, 
logy and pathology of the pituitary gland. 

Harvey Cushitjg in his early days visited and 
worked with most of the well-known surgeons, 
physiologists and eminent men of those days like 
Koclier, Riverdins, Ludwig, Sahli, Asher, Mosso, 
Sherrington and later on came intimately in contact 
with most of the eminent scientists of his time like 
Osier (whose biography he wrote), Reed, Welch, 
Pavlov, Klebs, Crile, Frohlich, Head, Horsley, Lister, 
Panlesco, Gajal, Rolleston and others. The biography 
contains many intimate description of these men from 
Cushing’s diaries and letters, which are highly in- 
teresting and illustrative. 

Harvey Cushing’s life is the life of a successful 
scientist, who approached the subjects of his studies 
earnestly and overcame the baffling difficulties, which 
workers in this field find constantly cropping up, by 
a. combination of highest technical skill with profound 
knowledge of physiology and pathology. 

B.'B. S. 
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Environment, Tools and Man — By I). A. It. GarrocL 
Cambridge t hirversity Press, 1946. Pp. 30. 
Price U. 6d. net. 

In Iter inaugural address as Disney Professor of 
Archaeology, Professor Gam>d emphasises a certain 
|x>int for which archaeologists should feel rightly 
grateful to her. There has grown up a tendency 
among prehistorians to deal too much with the ana- 
tomical peculiarities of tools left by ancient man. 
They are likely to lose sight of the wood for the trees, 
por, after all, tools are of use only in so far as they 
reveal to us the hie of man. Miss Gat rod says that 
for this reconstruction we must lay under contribu- 
tion all that the physiographer, the palcobotanist and 
the paleontologist have to say with regard to the 
physical and organic surroundings of ancient man. A 
knowledge of modern stone or bone using tribes, their 
tcehni<|uc and the function of different tools, should 
also supply us with necessary materials. And with 
all these before us, using our scientifically trained 
imagination, we shall be able to reconstruct ancient 
man's life with some degree of confidence. 

In course of her address, Professor Garrod refers 
to Professor Gordon Childe, and complains that even 
he has, in one of his more recent books somewhat 
lowered the role played bv mankind in relation to 
nature. Man, according to her, is the conqueror of 
nature, his will dominates the scene, rather than his 
life being dominated by nature. 'Phis is a point where 
the reviewer feels more in sympathy with Guide’s 
views than with those of Professor Gar rod. For, after 
all, what does ‘conquest’ imptv? Tt means no more 
than this that through more careful observation of 
nature’s working, man is able to play upon certain 
subtler forces or combination of forces and succeeds 
in turning them to his own advantage. Nowhere does 
he transgress, or anyhow go beyond, nature’s laws. 
His will resolves itself into nothing more than a 
freedom of choice ; and even that 4 for purposes which 
arc biologically determined. Over his ow n biological 
needs, which form the mainspring of his behaviour, 
both in its personal aspect and its crystallized aspect, 
winch means culture, he has hardly any choice at all. 
After all it is nature's own laws which operates in the 
object as well as the subject. 

Barring this aspect of the lecture, one would 
heartily agree with the rest of Professor Garrod ’s plea 
for a more wholesome and complete use of imagina- 
tion in the workshop of the archaeologist. 

N. K. R. 

The Elements of Physical Chemistry — By Samuel 
Gladstone. Published by Van Nostrand Com- 
pany, Inc. New York, 1947. Third printing. 
Pp, i to vi*695. Price 25 $h. net.* , 

. The reviewer has not come across any other book 
on elementary physical chemistry so elegant and lucid 


as the one under review. This remark applies to all 
the nineteen chapters into which the subject matters 
have been distributed. Particularly, the ideas of the 
wave nature of electrons, valency, resonance and the 
modern concept of acids and bases have been nicely 
introduced. In the presentation of the abstract 
principles simple physical ideas have been incor- 
porated and in this respect the author has evidently 
followed the novel procedure adopted in the highly 
instructive Journal of Chemical Education , to which 
alone the author has given complete references. These 
will be of great service to the students and teachers 
alike. The large number of worked-out problems 
in the text and the exercises and review questions at 
the end of each chapter are so chosen as to make the 
implications of the relevant subject matter at once 
clear to the reader. The table of physical constants 
and of logarithms at the end of the book is a necessary 
and welcome feature. 

The fundamental units could have been discussed 
in a separate chapter in order to dispel confusion in 
mans and to acquaint readers with the inter-relation- 
ships. The adsorption isotherm given by equation 
(5(310) should have borne the name of Freundlich. 
An obvious printing lapse on page 140 line 13 has 
been noted. 

.S\ K. X. 


Heaviside’s Operational Calculus Made Easy Bv 

l)r T. H. Turney, Ph.l)., M.Brit., IR.K. 

Published by Chapmann ffc Hall Ltd., London* 

Second Edition. Price 10.s\ Od. 

At the end of the preface of the book in the 
first edition the author slates that “this book will 
interest the practising engineers and also appeal to 
the students who would like to feel at home on the 
subject of transients and impulses”. With little 
mathematics like honey for tea the author wants *to 
take them a long way in the study of the problems 
on transients and impulses. That lie has-been success- 
ful to do so and add further interest to the subject 
can not be doubted. 

lie starts with inductance and capacitance and a 
voltage wave — a steady one being a particular case 
and shows that p obeys the ordinary laws of algebra 
and then proves that 



means integration and interprets 


I t n 

p n ~~Cn 


( 1 ) 

( 2 ) 


Helmholtz and Kelvin’s Laws are deduced with 
the same simplicity and clearness. Heaviside’s ex- 
pansion follows as a sequel to the above. The dis- 
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cusfeion on wave propagation on cables is crystal clear 
and lucid. 


from (3) at one stroke, we are rtt liberty to change 
the functions 


In Chapter VII any applied voltage is divided 
into exponential components, not sine components in 
Fourier’s integral ; with the help of these the author 
shows that the indicial admittance to unit voltage is 


oc 

A ®-l < 3 > 

0 

“If 1 /p is the spectrum of Heaviside’s unit 
voltage (page 73), then if we take a circuit having an 
operator / (/>) for its impedance and apply unit voltage 

to it, the spectrum of current is and the com- 

plete current is given by (3). 

Thus Dr Furney is able to deduce Brom witch 
complex integral formula without the help of com- 
plex functions. The deviation of Carson’s integral 


1 

t 3 (f) 


and A(p) 


This transaction may not appeal to trained 
mathematicians without formal proof. 

As stated in the opening paragraph the book is 
eminently suitable to a beginner who possesses rudi- 
mentary knowledge of differential and integral cal- 
culus and electricity. One can read the book page 
after page with absorbing interest till he comes to 
the end of chapter VII where the Heaviside story 
ends. 

In order to avoid complex algebra, the latter 
part of the book is written in a semi-physics mathe- 
matical manner. This might lead to difficulties to a 
beginner. For vigorous proofs the author should have 
references to such books as Carshnv and Jaeger’s 
operational methods with complex algebra. 


R. N. (i. 


LETTERS TO THE EDITOR 

[The Editors arc not responsible for the views expressed in the letters .] 


THE HERZBERG BANDS OF THE O., MOLECULE 
OBSERVED IN EMISSION 

Oxygkn produced by heating KMnO, crystals 
was excited by high frequency (750-850 Ke./See.) 
discharge (out-put. power less than 10 watts) and the 
spectra photographed both in the visible and in the 


S. No. 

( Visual 
j Intensity 

Degradation 

1 A 

observed 

L 

j Remarks 

i 

1 

j 1 

i 4 

• 

Diffused 

i 2591 6 

! ■ ■ 

2 

2 

Diffused 

; 2643-7 

i 


7 

Diffused 

; 2692-7 

j It coincides with an 


* 


l 

l OH band. 

4 

4 

Violet 

2742-4 


; 

* 

(doubtful) I 

i • 


5 

5 

Red 1 

2771*4 


6 

4 

Red 

| 2856-2 


7 ! 

j 7 

Violet | 

2884-8 

It coincides with a 


i 

(dottbtful) j 

1 


prominent band 

attributed to tbe 
O a + molecule. 

I 


ultra-violet regions by the Fuess Glass Prism spectro- 
graph and the small (Baby) Hilger Quartz Prism spec- 


trograph respectively with a view to study the 0» + 
molecule bauds mainly. On examining the plate in 
the ultra-violet region, however, the following Herz- 
berg bands of the () 3 molecule (observed by Herz- 
berg in absorption) were also detected. 

The observation of these Herzberg bands in emis- 
sion aroused interest because it was for the first time 
that these bands were observed in emission : and, 
furthermore, this observation proved the existence of 
the 3 5u + state of the O a molecule whose very exist- 
ence is not recognized as yet.* 

To be therefore definite on this point the ultra- 
violet spectrum was again photographed on the 
Medium Hilger Quartz Spectrograph which gave 
greater dispersion. On examining this plate many 
more of the Herzberg bands have been found. Be- 
sides, some new bands have also been observed which 
on a preliminary analysis appear to belong to this 
Herzberg system of the O a molecule. 

Further work on this point is in progress. 

My tliEpiks are due to Prof. R. K. Asundi of the 
Benares Hindu University under whose guidance the 

• * Herzberg regards the 32tH- state as the finaf level of 
his absorption bands but others do not believe in it. 
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work has been done,' and to Mr Ram kishan Agrawal, 
D.A.V. College, Kanpur, for his help in preparing 
the manuscript. 

Lalji I,\i. 

Department of Physics, 

D.A.V. College, Kanpur, (India;. 

16-12-1947. 


/3-PHENYL -LAEVULIC ACID 

Hutu n-phenyl-, and y-phenyl-laevulic acids are 
known for a long time, /i-phcnyl-laevulie acid does 
not, however, seem to be have been described before. 
Two independent methods are now recorded for the 
preparation of /Lphenyl-laevulic acid in quantity. 

Hromophenylacetone* was condensed with ethyl 
sodio-malonate in presence of benzene and the pro- 
duct thus obtained on hydrolysis with alcoholic 
potash yielded a-carboxy-fl-phenyl-lacvultc acid, m.p. 
162-165° (decomp.). The latter on heating looses 
carbon dioxide with the formation of fi-phcnyl-laevu- 
lic acid, m.p. 98° which readily formed a semicar- 
basonc, m.p. 224°. 

Phenylacetonc also reacts with ethyl bromoacetate 
in presence of sodiuni-isopropylate 2 giving an excel- 
lent yield of ethyl fi-phenyl-laevulate, which forms a 
colourless refracting liquid, b.p. 133°/ 4 nun. This 
on hydrolysis with alcoholic potash affords ft-phenyl- 
lacvulic acid, m.p. 98° (scmicarbazone, m.p. 224°). 
On oxidation with sodiutn-hypobromite it gives 
phenyl-succinic acid*, m.p. 166-167°. 

Ethyl /J-phcnyl-laevulnte smoothly condenses 
with ethyl bromoacetate and zinc with the formation 
of a lactonic ester, b.p. 162°/4 mm. 

Further work is in progress. 

I have much pleasure in expressing my indebted- 
ness to Prof J. C. Bardhan for facilities and encourage- 
ment. 

(Miss) Dkbi Mukiierji 

Khnira Laboratory of Organic Chemistry, 

University College of Science and Technology, 
Calcutta. 3-1-48. 

‘ Ktmle and Runne, Arch. Pharnt., 249, 361 , 19M. 

* Suter and West eta, /. Arncr. Chem. Soc., 64, 534, 1942, 
also Tiffeneau and Levy, Bull. Soc. Chim.. [4], 33, 759, 
. 1938; Levy and Jullien, ibid., 45, 941, 1929. * 

*,Higson and Thorpe, /. Chem. Soc., 89, 1472, 1906. 


EXISTENCE OF RECTAL CAECUM IN A TELEOST LIKE 
SOTOPIERUS CHITALA 

The rectal caeca in birds are common and the 
variation and suggested functions have been formu- 
lated by many workers even quite recently. Rectal 
caeca have been recorded in Selachians by many 
workers including Crafts 1 who dwelt on the subject 
exhaustively and comparatively, not only with the 
morphology but also included their physiology. 

During our study of the morphology of the 
digestive tract of the fresh water and estuarine fishes 
of Bengal, we came across with the rectal caeca of 
the species of Notopterus chitala, the size of which 
is quite considerable and the existence of such a 
structure is rather rare. Howes* recorded rectal caeca 
in three teleostidn species, but the sizes of the rectal 
caeca of each of these is insignificant. Our specimen 
of Notopterus chitala measures 36" in body length and 
the size of its rectal caecum 3'5" in length and the 
circumference of it is '9". It is situated at the lower 
part of the intestine and connected to the dorsal side 
of the rectum. So far as our knowledge goes, there 
is no record of the existence »f Indian teleost to 
possess this caecum. In an allied species, Notopterus 
riot opt ems the rectal caecum is absent. ** 

Rabindra Nath Bhattacitaryya 

* 

Fisli Laboratory, 

Zoology Department, 

Calcutta University, 

5-1-1948. 

1 Crafts, Prof. Zoo. Soe. Loud., pp. 101-188, 1925. 

* Howes, Linn. Soe. Jour. Zoo., 23, 381, 1890. 


NUTRITIVE VALUE OF VANASBATIS 

Due to the shortage of butter fat, hydrogenated 
oils (vanaspatis) have been increasingly used in recent 
years as a source of fat in human dietary. Its re- 
semblance with ghee in texture ahd its comparative 
cheapness has rapidly replaced ghee in the dietary of 
lower and middle classes. Inspite, however, of its 
every day increased use and the unprecedented ex- 
pansion of its manufacture, very little is known, about 
the metabolic behaviour of food components as affect- 
ed by the inclusion of vanaspatis prepared from 
different vegetable oils. Investigation^ to study the 
influence of some of the commonly available vanaspatis 
and their parent oils (raw and refined) as compared 
to cow ghee (Butter fat) on protein, calcium ami 
phosphorus metabolism, were undertaken. Observa- 
tions on protein metabolism, are presented here. 
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t Ninety healthy adult rats were divided into 15 
groups of six each. They were fed a fat free basal 
ration to which fat was added from different sources 
c .g.j raw and refiued groundnut, sesame, cotton seed 
oils, three preparations of hydrogenated groundnut 
oil (Dalda m.p. 36°C, Dalda m.p. 40 to 42°C and 
First quality), two preparations of hydrogenated til 
oil {Temple and Rajhans), two preparations of hydro- 
genated cotton seed oil (liinaula and Kotogem) and 
cow gheej the latter was used as a standard for pur- 
poses of comparison. One group of fats was main- 
tained on fat-free diet, as a negative control. 

The basal diet consisted of, dextrinized starch 
59 per cent, casein (alcohol and petroleum ether ex- 
tracted) 24 per cent, yeast (petroleum ether extracted) 
8 per cent, McCollum and Davis salt mixture 4 per 
cent. 95 parts of the above diet were mixed with 
5 parts of ghee, oil or vanaspati. In addition to the 
diet (15-18 gins, daily per rat), each animal also re- 
ceived 5 microgram carotene and 1 microgram calci- 
ferol. The supplement of the cow ghee group was 
equated. 

Metabolism trial?* were conducted according to 
the standard procedure adopted in this laboratory. 
The average results of six animals showing digesti- 
bility coefficient and biological value of protein are 
•iven in table 1. 


TABbE 1 


Croup s' of rat. indicated by 
nature of fat. 


Pat free 
Cow ghee ... 

Groundnut oil raw ... 
Groundnut oil refined 
Daldb Vanaspati (m.p. 360°C) 
Dalda (m.p. 40-42°C) * 

Pirst quality (m.p. 40*42°C) 
Til oil raw 
Til oil refined 
Temple (in.p. 41-43°C) 
Rajhans (m.p. 42°C) 
Cottonseed oil raw 
Cottonseed oil refined 
Kinaula (m.p. 37*40°C) 
Kotogem (m.p. 41°C) 


True digesti- 
bility coefficient 

Biological 

value 

of protein. 

67 

45 

91 

73 

90 

54 

91 

60 

93 

! 59 

90 

| 58 

84 

i 52 

90 

j 59 

92 

1 56 

88 

' 52 

89 

, 57 

90 

i 51 

86 

j 55 

89 

j 61 

90 

55 


It will be observed that the digestibility co- 
. efficients* of protein of cow ghee group do not markedly 
differ from various oil and vanaspati' groups, except 
in the first quality, but the biological value of protein 
>•> definitely higlfer than any of the oil or vanaspati 
croups. If the biological values of vanaspati groups 
;| re compared with the corresponding parent oils, no 
S| gnificant difference was observed. It will, however, 
observed that the ( digestibility coefficient is 
decreased by 26 per cent and biological value by 38 


per cent on a fat-free regime as compared with the 
cow ghee group. 

Hartwell" s , Reader and Drummond’ and Ilassan 
and Drummond 4 showed that an adequate provision 
of R-vitamins is essential for the successful utilization 
of dietary protein. Bout well et al 4 also indicated that 
the requirements of B-vitamins were enhanced when 
diet containing corn oil was fed. 

Experiments carried out in this laboratory (» w- 
publishcd ) showed evidence of extensive alopecia in 
the second generation of all the vanaspati groups, 
even when the basal diet contained 8 per cent yeast, 
whereas the auntals of ghee group were not affected. 
In experiments with chicks vitamin B deficiency 
symptoms like leg weakness were also evident in the 
vanaspati groups. In order to study' the effect of 
supplementation of B-vitamins, the group of rats 
received raw groundnut oil and vanaspati (m.p. 36°) 
were supplemented with pure B-vitamins. Each rat 
received a daily dose of solution containing 30 micro- 
gram Thiamine hydrochloride, 30 microgram pyri- 
doxin, 50 microgram riboflavin, 100 microgram eal- 
eium-d-pantolhenate and 1 mg. nicotinic acid. 
Results are given in Table 2. (average of 6 animals). 


TABLE 2 


Group of rats 


True digefttibi* j Biologi- 
lity coefficient | cal value 


Ground nut oil Raw+B-vitamins 92 60 

Vanaspati (m.p. 36°C) + B-vitamins 94 j 67 


It will be observed that the biological value in 
the grounduut oil group rose by 11 per cent and in 
the vapaspati (m.p. 36°C! by 14 per cent. 

Details will shortly be , ublished elsewhere. 

• 

N. D. Kkhar 
R. Chanda 

Animal Nutrition Section, 

Indian Veterinary Research Institute, 

Izatnagar, 7-1-1948. 

1 Hartwell, G., Biochem. /., 16, 78 and 825, 1022. 

* Hartwell, G., Ibid., 22, 1212, 1928. 

a Reader, V. and Drummond, J. C., Ibid., 20, 1256, 1926. 

* Hasson, A. and Drummond, J. C., Ibid., 21, 653, 1927. 

1 Koutwell, R. K., Geyer, R. P. and Hart, R. B., Fed. 
Proc., 4, 152, 1945. 


BASIC NITRATES OF URANIUM 

• 

Thk authors have studied the system urauyl 
nitraie — caustifc soda by thermometric method. The 
thermometric titration of uranyl nitrate solutions * 
with caustic soda and vice-versa indicate the existence 
of the basic nitrate 4UO S! (NO a ) a UO^(OH) !! in the con- 
» ccittration range (0*02912 to V 1648 M uranyl nitrate). 
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We have how ever observed no break in the tem- 
perature concentration curve corresponding to tiranyl 
nitrate: caustic soda equal to 1:1, although Jolibois 
and liossuet 1 reported the existence of the compound 
from radiometric study and supf*)rtcd bv Flatt and 
Hess'*. The uranates N r a 4 r 7 0 23 and Na 2 Uo 4 are also 
indicated in the temperature-concentration curves. 
Hut it is to be noted that other physical methods do 
not indicate the formation of the uranate Xa 2 U0 4 . 
The break corresponding to the normal hydroxide 
appear exactly at the point tiranvl nitrate : caustic 
soda equal to I :2. 

Our results are in agreement with those observed 
by GuiterL Hut the formation of the basic nitrate 
M r 0 2 (N< >Jj. 2l T ()y(OH) a as observed by him in his 
/^[-concentration curves are not indicated in our 
temperature-concentration curves. This is due to the 
fact that Uniter has observed the formation of the 
basic nitrate 3U( > 3 (S( 2HO a (Oll) s only in hot 
solution and as \ve have used all solutions at room 
temperature (22-25°C) it is not expected to be indi- 
cated in the temperature-concentration curves and 
probably the basic nitrate 3Ut ) a (N< ) a ) y . 2U( ) 3 (( >II) 3 
exist only in hot solution. Thus it is quite evident 
that the thei uiometric method indicates not only the 
existence of known basic nitrates and uranates as 
observed by other physical methods but also give 
clear indications of the formation of normal hydroxide 
l T Oj((>H) a and the uranate N r a a U() 4 

Further work on the basic nitrates of uranium 
are in progress. 

Our best thanks are due to Prof. 1\ H. Sarkar, 
for his helpful suggestions and all laboratory facilities 
during t lie progress of the work. 

Hari’n C manor a Hau)ar 
(tPRCPRASAD Hasp CnornucRY 

i 

Chemistry Department, 

University College of Science Technology, 
Calcutta, 6-2-1948. 

1 Jolihois and R. Ttossuet, I'ompt, Rend., 174, 1625-8, 1922. 
1 R. I*'latt and W. Mess, Hull. Sac. Chlni. de Fiance, 1460, 
1934. 

■’ 11. < Suiter, Hull. Sac. Cliim. dc France, 403, 1946. 


VITAMIN B, CONTENT OF SOME AYURVEDIC DRUGS 

Wtnt.K searching for rich source of vitaifiin B,, 
our attention vvas directed to some Ayurvedic drugs 
whose nutritional and biochemical properties hav^ not 
.yet been explored. According to Ayurvedic mode of 
treatment some Aristas are used in cases of dropsy 
and ber«i beri and the method of their preparatibn is 
as follows : * . • 


Decoction is made of indigenous drugs by boilfng 
with water. Old molasses is added to it and the whole 
material is kept in closed earthen jar and allowed to 
ferment by wild yeast and other organisms present 
in molasses. After few months the jar is opened and 
the liquid is filtered and ready for use. 

Since these Aristas are prepared by fermentation 
process, it was expected that they may contain a large- 
store of vitamin* B, and investigation vvas, therefore, 
carried out in this line . The results of analysis of 
some Aristas received by courtesy of some local 
Ayurvedic Ausadhaluyas is given in table I. The 
vitamin B, content was measured by the method 
adopted by Basil and Malabar 1 with a slight modi- 
fication. 


TABLE I 


Name of Aristas 


Vitamin 2^ content 
in /ig. per 100 ex. 


Drakshaihta 
Asokuiista 
Oasamuladyaiista 
Su ska m y lad ya ri \ hi 
Iswagondharista 
Tunanuibarista 
Part had ya rista 
Palmist a 
Mustakarista 


25 ,ig. 

20 ,»g. 

30 /*g- 
20 

18 /ig. 

25 /tgj 
25 /ig. 
40 /ig. 

22 /ig. 


Some medical herbs which are used in Ayur- 
vedic medicines were also analyzed for their vitamin 
B, content and the results are shown in table II. 


TABMv II 


Name of the 

i 

herbs! Botanical name 

! 

Vit. 

TS- 

B, content i 
per 100 gms 

Guluticha 

(raw) 1 Tinospora cordi folia 


• 

5 0 /ig. 

Sal a mu li 

( ,, ) 'Asparagus raeetnosus 

. 

2 0 /ig. 

Punarnalxi 

( ,, ) Bacrhaavia,' re pens .. 


210 0 /xg. 

Aswagamlha 

(dry) 1 Withania somnifera 


130 0 /.g. 

As ok a 

( ,, ) Saraca indica ..! 


501) /ig. 

Be re la 

( ,, ) Sida rhotnbifolia 


54 0 /ig. 

Arjun 

( „ i Terminalia arjuna .. 

< 

100-0 /ig. 

Raddish 

( ,, ) Raphanus sativus .. 


200 0 /ig. 

Alkushi 

( M ) Mucuna prurient** .. 


300-0 /ig. 

Vasthiinadlm 

( >i ) d’k^yrrhiza glabra .. 


120 0 /ig. 

Bahera 

( „ ) Terminalia belcrica .. 


100-0 /ig. ' 

Talmakhna 

(„)i- 

j 

i 

80-0 /ig. 


H. C. De* 

M. C. Malakar 

Nutrition Research Unit (I.R.F.A.L 
Biochemical Laboratory, 

Dacca University, 

1 1-2-1948. 

1 Basu, K, P. and Malakar, M. C., hid. Jour, Med . Res . 
34, 39, 1946. 



SUPPLEMENT: 


Sectional Presidential Addressee at the Science Congress, Patna 


Psychology and Educational Science 

Principles of Educational Reconstruction 

ZAKiR HUSSAIN 


D R Hu*sain holds that the process of mental 
culture or education shows a striking resem- 
blance to the process of the growing development of 
the human body. As the body, from its embryonic 
beginnings, grows and develops to its full stature 
by means of suitable and assimilable food, movement 
and exercise, in accordance with physical and chemi- 
cal laws, so does the mind grow and develop from 
its original dispositions to its full evolutionary culti- 
vation by means of mental food and mental exercise 
according to the laws of mental growth. This mental 
food is supplied to the mind by the cultural goods of 
the society and the growing mind, as surrounded by 
the treasures of culture, takes hold of them and uses 
them at first unconsciously and later more and more 
consciously for its gradual development. 


I)r Ilusaiu observes that we should distinguish 
between the informational and educational value of 
the various subjects of study and should look upon 
the school as a place of educating the mind and not 
of amassing ill-digested information. So he recom- 
mends that in the early years of the school system we 
should introduce the goods corresponding to the 
dominant psychical characteristic of the early age- 
period namely, practical activity and quotes 
(loot he who said “with hand-work must begin alt 
life, all work, all art'.” I)r Hussain thinks that the 
mind gets its culture when it is grippe*] by cultural 
values embodied in appropriate cultural goods, when 
it grasps them, understands them, reconstitutes them, 
creates them. So "‘our educational institutions from 
the basic Schools to the University will all have to 
be places of such works. 1 


Agricultural Sciences 

Urgent Agricultural Problems of India After Partition 

KALIDAS SAWHNEY 


rpm{ address deals primarily with the problems of 

Indian agriculture aftp- partition and some sug- 
gestions for their solution. The Indian farmer always 
aims at the production of food crops without paying 
mucb attention to crop rotation, growing of fodder 
crops, dairy and poultry farming, fruit and vegetable 
cultivation, ctoi Irrigation facilities being limited he 
has to depend on the vagaries of natural rains. 
Added tb these are had soil management, inadequacy 
of manures and good seeds. Moreover, the farmer 
is unarmed against various pests and diseases. Proper 
training in the seichtifie methods of agriculture is 
entirely lacking. 

War has for various reasons focussed greater 
attention to the development of agriculture, and a 
system qf co-ordinated planning. To meet the re- 
quirements of a balanced diet of an increasing popu- 
lation an all-out effort must be made to step up 
production of crops including cereals, pulses, vege- 
tables, fruits and of fats and oils, milk, etc. 

The provincial plans to implement these ideas 
' have been frustrated as a result of the political and 
other changes in the country, particularly partition, 


which has brought unthought-of problems requiring 
immediate solution. Partition has removed the irri- 
gated wheat and cotton growing tracts of Sind and 
the Punjab from the Indian Dominion. However, 
proposed irrigation projects are expected to overcome 
the deficit. The deficit of 8'96 lakhs of bales of 
cotton will demand nearly 33 per cent increase in its 
production. Jute production has suffered greater set 
back. The demand of jute is all the more necessary 
to feed the large number of manufacturing concerns 
situated in India. Migration of population including 
skilled farmers who had to leave their homes without 
any means of settling elsewhere, has caused fresh 
problems of rehabilitation. 

The guiding principle should be on the lines 
proposed by the All-India Congress Committee, yta., 
the establishment of “real democracy in the country 
and a society based on social justice and equality”. 
The objective must include national as well as 
regional self-sufficiency in food production ; achieve- 
ment* of balanced nutrition for all ; rehabilitation of 
refugees on the land ; improvement of the lot df the 
farmer ; and larger production of cotton and jute. 



12 3 * 

To make the plans -effective some sort of group culti- in the case of cash crops like tea, sugar, coffee, 

vation prevalent in many parts of the world must be cinchona, etc. has been advocated. When dealing 

adopted. 4 with food crops such companies must work under 

The benefits and feasibility of the various certain conditions. As a successful example of this 

systems of group cultivation in India have been dis- type of enterprise the details of the experiments 

cussed in great detail, and the system of farming undertaken by the Sudan Plantations Syndicate Ltd. 

by Public Utility Companies similar to those obtained deserve attention. 


Geology and Geography 

Mineral Springs of India 

P. K. GHOSH 


rpHK Geological Survey of Irulia carried out field 

work only during 2 field •seasons, 1939-40 and 
1940-41, am) examined most of the important springs 
of Bihar and Bombay, and some of those in the 
United Provinces, the Central Provinces, the Punjab 
and 1 tonga 1. The geology of the*area where springs 
occur was investigated, the flow of the springs and 
their temperature measured, also their radon content 
and the radium salts, if any, determined. Samples 
of water were subjected to chemical analysis and 
occasionally to spectroscopic analysis for the detec- 
tion of minute quantities of rare-elemcnts. Certain 
geological conditions arc deduced from the way in 
which springs are distributed. There arc Four main 
broad belts in which the majority of the mineral 
springs of India occur, <\g., (1) Bihar (i) in a belt 
more or less parallel to the coalfield boundaries, ( ii ) in 
Rajgir area and (iii) in Monghyr area ; (2) along 
the West Coast of India, in the Ratnagiri, Thana, 
Kolaba and Surat Districts ; (3) Sind- Baluchistan 
area ; and (4) the Himalayan belt. There are besides 
other areas where a small mqjnber of springs occur 
following the general tectonic trends, viz., in the 
Mahanadi Valley in Orissa, in the Chittagong Dis- 
trict in Hast. Bengal. Besides* these, springs occur in 
isolated areas in Assam, at Bakreswar near Suri, 
Birbhum District, and in Darjeeling District, West 
Bengal and in Sikkim, and in parts of South India. 
It is assumed that the springs of the western part 
of the peninsula arc related to the meridional dis- 
locations of the trap country as are known to have 
affected the peninsula in the Tertiary era, the Bihar 
ones are related to the East and West post-Gondwana 
faults, the Himalayan ones arc probably related to 
the local thrust-planes and faults. 

* c 

As a general rule, the waters emanating from 
the Archaean terrain, are fairly highly radio-einana- 
• five and of low mineral content, those emerging in 
the "basaltic plateau, low in radium-emanation and 


high in alkaline earths Ca and Mg and the sulphate 
and chloride radicals. Springs emanating from lime- 
stone arc high in calcium (Ca) and the bicarbonate 
(IICOj), carbonate (CO,) and also contain varying 
amounts of the sulphate (SO.,) radicals. Some of 
the waters emerge cold, others are lukewarm, while 
still others attain a temperature of nearly the boiling 
point of water. The highest .temperature measured 
so far is that of the Surajkuvd in the Ha/.aribagh 
District which record a temperature of 87°<*. Tlu 
flow of the water has been measured and found in- 
variably larger in the rains and early winter than in 
the summer, particularly noticeable in cold spring- 
The origin and the composition of water of cold and 
hot springs and the constancy of temperature of h,.| 
springs are considered. Superheated steam forms 
over 95 per cent of the volatile gases emanating from 
magmas, carbon dioxide forms nearlv 2 per cent and 
the remainder is composed of chlorine, fluorine, sul- 
phur (as sulphide and TLS) and occasional traces of 
boron and arsenic. 

The radio-activity of the waters is due to tlu 
presence of radon in solution, the radon being derived 
from the disintegration of the thorium and uranium 
bearing minerals present in the rocks through which 
the water circulates. Most springs and even some well 
water contain traces of radon, but very few contain 
radium salts in solution. Temporary 'and permanent 
radioactivity, radio-emanative properties and pharma- 
cological action of spring waters are discussed. Mam 
mineral waters, named as medicinal waters contain 
enough soluble salts and have therapeutical, propei- 
ties ; the chief active -ingredients of these waters are 
the sulphates of magnesium and sodium, bicarbonate', 
and chlorides of alkalies and alkaline earths. The 
author emphasized on the possibilities of utilizing 
some of the healing springs by the establishment of 
mineral water industry and of attractive and well 
organized spa-resorts and National Parks on the Hum- • 
pean and American model. 
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INDIAN INSTITUTE OF SCIENCE 

BANGALORE 3 

APPLICATIONS are invited to the following posts at the Institute : 

1. ASSISTANT PROFESSOR of FOOD TECHNOLOGY in the 

grade Rs. 500-25-700; 

2. LECTURER in ANTIBIOTICS in tfu* grade Rs. 200-25-850 

E. B. 40/2-550. 

Candidates for (1) should possess high academic qualifications and should 
have at least ten years of experience in teaching and research. Preference will 
be given to*one who has worked in the field of Foods and Nutrition and has had 

* experience in Practical Food Technology ; and for (2) should have had high 
scientific training with at least seven years of experience in teaching and research. 

' Preference wall be given to one who has specialised in the field of antibiotics. 

The selected candidates will be on probation for a period of two years after 
which, if confirmed, they shall continue till the 30th June following the date 
of their attaining the age of 55 years. They will be required to contribute to the 
Provident Fund Scheme of the Institute, the rate of subscription being 8 ^% of 
. the salary, the Institute contributing a like amount. Leaye and other privileges 
will be as determined by the Rules, Regulations and By-laws of the Institute 
.for the time being in force. 

a 

’Six copies of applications together with six copies of all testimonials and two 
sets of published papers, if any (which will not be returned) should reach the 
undersigned on or before the 10th of April 1948. 

• 

A. G. PAI, 

Registrar. 
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Famous Medicines 

of 

Outitandina value 


L E X I N 

for Snake-bite, Cholera & 

Opium Poisoning. 

ANTILEON’ 40 

Indications: Leprosy, Tropi- 
cal sores, Eczema and Old 
Ulcers. 


n i p o L I im 

for Small-pox. 


N E M A T I N 

for Filariasis. 


TARANTULA 

for Chorea. 


■fli k fiot *7rt// hit 


LEXIN LABORATORY 

MIHIJAH (SP) E.I.R., INDIA 


When replying to the Advertisers, please mention that you have seen the advertisement la Science and Culture. 
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SIGCDL 

GLASS 


“Sigcol Glass’* is 
the most impor* 
tant factor to 
build the modern 
Laboratories. 


^SCIENTIFIC INDIAN GLASS CQ, Lf? 

6, CHURCH LAME • CALCUTTA 


The Best Act 

MAKES THE BEST TO-DAY 

And the beat to-day ensures the best to-morrow. 
The best act in these days is to be protected 
by a Life Insurance Policy which ensures to- 
morrow’s peace and happiness for those who 
are your dearest ones, A Hindusthan Policy 
gives you additional security* because it is a 
Company of assured dependability and proved 
solvency. 

A COMPANY THAT SPEAKS IN TERMS OF CRORES 

HINDUSTHAN 

Co-operative Insurance Society 

Limited 

Head Office : 

HINDUSTHAN BUILDINGS 
4, Chitiaranjan Avenue i CALCUTTA 


FRESH STOCK 

of 

CHEMICALS & OTHER LABORATORY 
* REQUISITES 

For 

Chemical & Pharmaceutical Works 
Sugar & Cement Factories 
Schools & Colleges 
Textile Mills & Dye Works 
Soap, Rubber & Oil Mills 
Hospitals & Doctors etc. 

Latest price list from 

THE * 

UNIQUE TRADING CORPORATION 

51-58, NEW’HANUMAN LANE, BOMBAY 2. 
Grams : ‘UNILAB’ 


A 


,§fe 


The Seal of 

Quality 




Y«o* ;v ‘ c c 


FOR INDUSTRIAL 
PURPOSES AND 
MANUFACTURERS 


B. P* & ’ FINE CHEMICALS AND 

ANALYTICAL REAGENTS 
FOR LABORATORY USE. 

THE CALCUTTA CHEMICAL CO., LTD. 

CALCUTTA 
, Alto at 

MADRAS : BOMBAY : DELHI : NAGPUR t JAMSHEDPUR ETC. 


When replying to the advertiser., pfeaae mention that you haife seen the advertisement in Science and Culture. 
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LIME & LIME STONE 

in wagon load lor 

Government Works. Collieries, 
Sugar Mills, Paper Mills, Iron 
Works, Glass Works 

Alania Enquire s 

DEEPTI TRADING Co. 

28 , STRAND ROAD 
CALCUTTA 
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CALCUTTA ENGINEERING 
& MANUFACTURING Co. 


Aianufiaciutati off 

Machinery, Laboratory Apparatus, 
Light Fittings, Collapsible Gates, 
W. I. Gates, Grills, Railings, Steel 
Structural, Fire Buckets, Etc. Etc. 
108 - 1 , BENARES ROAD, SALKIA, HOWRAH 

Phone: HOW. J9 r 


GLASS APPARATUS 

for 

Laboratory, Hospital, College 
and Scientific Research 


Insist on 


slM<o 


Products 


All kinds of Graduated Apparatus, Chemical 
Thermometer, Hydrometer, Urinometer, Lacto- 
meter, Stopcock, Separating Funnel, Soxhlets, 
Spiral Condenser, Weighing Bottle, Filter pump. 
Milk and Blood testing apparatus, etc. etc 
Price List and Calendar on request. 

> JXCanufaciured by 

Scientific Instrument Mfg.Co. 

• S, SASTI1 ALA ROAD, CALCUTTA, II 


SCIENTIFIC GLASS BLOWER- 

WANTED 

Applications are invited for the post 4 
of Scientific Glass Blower in the grade 
Rs. 1 00 — tO - -200 — E . B . — 10—250 , plus 
Dearness Allowance (at present Rs. 20/- 
}>er month), participation in Provident 
Fund, free unfurnished quarters and 
medical aid. Higher start may he given 
to candidates of great experience and 
skill. 

Apply giving full particulars before 
'the 5th of April, 1948, to the Director t 
Physical Research Laboratory, Shaliibag, 
P.O. Ahmedabad. 


When replying to the advertiser*, please mention that yyu have seen the advertisement' in Science »»■< Cultur e. 
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NATH BANK 


LIMITED 

Head Office : 135, CANNING STREET, CALCUTTA 
Central Office ; 27/2C, STRAND ROAD, CALCUTTA 

Phone. Cal. 3252 (4 lines) 

OFFICES: 

Calcutta Circle: Ballygunge, Barrabafcar, Bhowani- 
pore, Bowbazar, Calcutta, Cossipore, Harrison Road, 
riatkhola, Howrah, Lake Market, Shambaznr, Salkin, 
Sibpur. 

Bengal Circle: Chandpur (Puranbazar ) , Chaumuhani, 
Chittagong, Dacca, Kuahtia, My men sin gh, Narayan- 
ganj, Noakhali 

Assam Circle: Dhubri. Fancy Bazar (Gnuhati), 
Gauhati, Nowgong, Shillong, Tezpur. 

Bihar Circle; Bhagalpur, Chaibasa, Gaya, Jamshed- 
pur, Jharia, Muzarfarpur, Patna, Patna City, Sakchi. 
Orissa Circle: Samba Ipur. 

U. P. Circle: Cawnpore, Delhi, Lucknow, Meston 
Road (Cawnpore), New Delhi. 

C. P. Circle: Nagpur. 

Bombay pircle: Bombay, Zaveri Bazar. 

Madras Circle: Cpimbatorr, Madras, Madura. 

• 

Sri K. N. DALAL, Managing Director 


Special (2oncQ55ton 

CALL FOR OUR CATALOGUE 

lor our latest arrival o I 
English and American 

SURGICO-MEDICAL 
HOSPITAL REQUISITES 

BOMBAY SURGICO MEDICAL AGENCY 

LIMITED 

BHARUCHA BUILDING, PRINCESS STREET, 

BOMBAY 2 


To keep pace 

with the marching of time 


GET A COPY OF 


Hind ttS 


than 


Stan 


da* 


d 


EVERY MORNING 


IT WILL TAKE YOU TO 

THE NEWS-WORLd 

for , 

TWO ANNAS DAILY 


When replying to the advertiser*, please mention that you have seen the advertisement in Science and, Culture. 


EXPERIENCE COUNTS ! 


'fkat fa why you can taly ont 

MYSORE 


SANDAL SOAP 


MYSORE 

SILKS : : : : 


MYSORE 

SANDAL 
WOOD OIL : : 


MYSORE MAKES 
BUT . ONLY THE 


A perfect toilet soap which cleanses and 
keeps the skin supple and smooth. 


Fashio favoured fabrics — 100% 

pure Silk. 


World’s finest perfumes used for fine 
perfumery and cosmetics. Conforms to 
all pharmacopoeias of the world. 

ft 

MANY PROD UCTS 
BEST OF EACH 
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LABORATORY EQUIPMENTS 


BARKOMETER for tanning Solution 80% Eng. 10/8. 

BRINOMETER Eng. 9/8/-. 

BASINS PORCELAIN Eng. 75 c.c. 3/15; 140 c.c. 7/6; 250 c.c. 9/15; 
450 c.c. 12/12; 1000 c.c. 23/8; 2000 c.c. 30/8; 5000 c.c. 44/-. 

HYDROMETER BEAUME U.S.A, H. L. 0-50 or 0-70 9/8; 0-20 or 0-30 11/12. 
,, „ Light Liquid 70-0 & 0-700 to 1-000 7/8. 

,, Specific Gravity 700-800, 800-900, 900-1000, 1000-1100, 

1000-1200 etc. Eng. 12/12 

CHEMICAL THERMOMETER English each C 1 10 or 150, 5/15; 200, 7/8; 
360, 9/4; 500, 40/-; C *220, 5/15; 400, 7/15; 600, 10/4; 1000F, 
. 40/-. 

CENTERED GLASS CRUCIBLE 20 c.c. G3 14/4; 30 c.c. G3 18/8. 

CENTERED GLASS FUNNEL 2" G3 or G4 32/-. 

DISTILLATION APPARATUS Copper Cap of Retort 1 2 4 10 gallon 

India 82/- 104/- 190/- 350 per set 

GLASS BEADS Eng. 23/8 per lb; Glass Wool 14/8 lb. 

* REFRIGERATOR THERMOMETER Eng. 8/8. v 

OVEN THERMOMETER Eng. 16/14; Baker’s Dough Thermometer 17/8. . 

SALINOMETER (for Salt) Glass 9/8; Metallic 59/-. 

LABORATORY GLASSWARE, Porcelain ware, Chemicals etc. on request. 



LISTS on REQUEST 

Our Ref. No. ID64-4 

Grains: “Laboratory” 

ZIL L & CO. 

PRINCESS STREET, 

Phone: 28941 

(Established 1929) 

s 

» _ 

BOMBAY 2, 
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INDIAN INSTITUTE OF SCIENCE 

BANGALORE 3 

Appucations are invited for the post of a Lecturer in High Voltage Engi- 
neering in the Department of Power Enginering and Electrical Technology at 
the Institute in the grade Rs. 200 — 25 — 350 — E.B. — 40/2 — 550. 

Applicants should possess a good degree in Electrical Engineering of a recog- 
nised University or Institute in India or abroad; in addition, a science degree in 
Physics and Mathematics is desirable. They should also have had one or two years 
of practical training in a well known manufacturing concern, a testing laboratory 
or power supply organisation. They should further have had at least two years 
of experience in a responsible position in any of the well-known manufacturing 
concerns or reputed testing laboratories or power supply organisation and have 
dealt with problems on High Voltage Engineering or teaching experience of a 
least two years in High Voltage Engineering in a recognised Engineering Insti- 
tution leading to a degree course. Any original research work or active 
participation in research work, or knowledge and experience of design and 
characteristics of electrical power equipment, and standardisation methods adopted, 
will be regarded as an added qualification. 

The selected candidate will be on probation for a period of two years, after 
which, if confirmed, he shall continue till the 30th June following the date of his 
attaining the age of 55 years. He shall join the Provident Fund Scheme of the 
Institute, the rate of subscription being of the salary, the Institute; 

contributing an equal amount. Leave and other .privileges will be determined by 
the Regulations and By-laws of the Institute for the time being in force. 

Six copies of applications together with six copies of testimonials and two 

sets of published papers (which will not be returned) should reach the undersigned 

* 

on or before the 30th of April, 1948. 

A. G. PAI, 

« 

Registrar. 
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SCIBKCK AND CutTUS* 


HUGE STOCK 


FILTER PAPERS 


Available at cheaper rates than manufacturers 

1. Whatman No. 42, 12.5 cm. 

2. „ No. 4, 9 cm. 

3. J. Green Analytical Filter Paper diam. 12.5 cm. 

4. Agar Agar Filter Paper English 50 cm. 

5. Filter Paper Hostlip or Green’s English diam. 50 cm. 

1 3.5 cm. 

QUANTITY DISCOUNT UPTO FIFTY PER CENT. 
ASK FOR FULL DETAILS FROM 


4/8/. pkt. 
' 1 /- 
3/2/- 

10/. .. 

6/4/. ,, 
2/4/. 


■ 

The Scientific Apparatus & Chemical Works Ltd. 

Civil Lin?s, AGRA Branches : BOMBAY : DELHI 

Importers, Manufacturers and Large Stockists of all kinds of 
\ CHEMICALS, SCIENTIFIC APPARATUS, CHARTS, SLIDES, MODELS 

AND OTHER LABORATORY REQUIREMENTS. 


Insist on 


kl i 
m r 

\$A r 

fjh r 
fe] -\:. 
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*» Balance! 


From 


za 



i- $ «. 


An Ordinary to a Super Sensitive 

MICRO 

Analytical balance at your Service 

Warning! . 

Look to the above Registered Trade Mark 
*' * on your instrument you ’buy. 


The GENERAL MANUFACTURING CO. 
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ad CMtnre 
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IV* ate now Afanufiactutiny : 

★ SOXHLET EXTRACTION SETS of 100 «., 250 «., 

500 c.e. & 1000 c.c. capacity 

★ B. S. S. PATTERN VISCOMETERS 

★ KIPP’S APPARATUS «f 1 litre & \ capacity 

Petri Dishes of 3 ' & 4" diameter 

— and — 

ALL TYPES OF GRADUATED GLASSWARE 

such as 

MEASURING FLASKS, MEASURING CYLINDERS, BURETTES, PIPETTES 

etc. etc. 


f’l 

;i 

I 


'J&Canufactured by 

INDUSTRIAL & ENGINEERING APPARATUS CO. LTD. 

CHOTANI ESTATES, PROCTOR ROAD, BOMBAY 7 


g 


Tot 

Jlabotatoty 

■Qppa.ta.tui 


WRITE TO 


THE 


Scientific Glass Industry 

18, 81RKHEL PARA LANS, « 

. BALLY, HOWRAH 


i 


M A D f / N INDIA 


Phillip to if out TQedeatcA l 

Special Organics and 
Inorganics synthesized 
TO ORDER AT 

&>sts only 

FINE CHEMICAL Co. 

CHotani Buildings Proctor Rood 
BOMBAY 7 
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ALEMBIC manufacture 
a wide range of paren- 
teral products which are 
In frequent use In medi- 
cal practice. A few of 
the new specialities are 
described here. 


Blsmutal: Sterile solution of 5% 
Bismuth Sodium Tartrate in 25% 
saccharose solution for the treat- 
ment of syphilis. 

Mlolan: Defatted sterile milk for 
non-specific protein therapy. Indicat- 
ed in skin diseases, arthritis and 
gynaecological troubles. 

Miolan with lodlnt: Sterile milk with 
0.04% iodine, indicated In chronic 
inflammatory conditions. 

Sylomln : Each 5cc. ampoule contains 
30 grs. Hexamine, I2grs! sodium sali- 
cylate and 3 grs. Caffeine Sodlo-salt- 
cylate. Indicated In pyelonephritis, 
cystitis, urinary infections, catarrhal 
Jaundice, encephalitis. 



ALWAYS 


ALEMBIC CHEMICAL WORKS CO. LTD., BAROOA 


AL. 060 


\ 
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AIDS TO RECOVERY 

^ In hospitals and nursing homes all 

, r*^ - .- =v the year round the sick and the 

wounded are treated and nursed. 

To aid their rapid recovery, our 

g IJ rubber requisites are In service all' 

^ ' over India. 

OUR products include 

Rubber Cloth. Hot Water bottles* 

— , Ice Bags. Air Beds & Pillows. Air 

— Z> Rings A Cushions. Surgical Gloves Br 

Aprons Etc. 

BENGAL WATERPROOF WOBKSmUD 

makers op Rubber hospital requisites* 


AIDS 


CALCUTTA 


NAGPUR 


tOTti^r 
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MOVING COIL REFLECTING GALVANOMETERS 

MANUFACTURED BY MESSRS. GAMBRELL BROS. & CO. LTD., LONDON 

ARE NOW AVAILABLE EX STOCK s — 

' » Enquiries also Solicited for 

( 1 ) Gambrell Physical Labora- 
tory Instruments. 

(2) Dawe Precision Electronic 
Instruments. 

(3) Taylor Radio Servicing In- 
struments. t 

(4) Taylor Moving Coil Switch- 
board Instruments. 

(3) Record Portable Ammeters, 

Voltmeters, Frequency meters 
and Continuity Testers, etc. 

•Type— 3040 For particulars apply Type -3300 

SHREE INDUSTRIAL & COMMERCIAL SYNDICATE LIMITED 

\ H. O. 36 MINT ROAD :: *: FORT, BOMBAY 




Is p. e c L fa y 

B D. H. 

LABORATORY CHEMICALS AND REAGENTS 

Their exceptional reliability and high standard of quality are 
recognised throughout the world. 


ORGANIC AND INORGANIC 
FINE CHEMICALS 

• 

•AnalaR’ REAGENTS 

ADSORPTION, OXIDATION-REDUCTION 
AND pH INDICATORS 

• 

MICROSCOPICAL STAINS AND 
STAINING SOLUTIONS 

• 

MICRO-ANALYTICAL REAGENTS 

* 

REAGENTS FOR CLINICAL ANALYSIS 


• FINE CHEMICALS FOR INDUSTRY 

THE BRITISH DRUG HOUSES LTD. 

B.D.H. LABORATORY CHEMICALS GROyP F00LE ENGLAND 

Distributed In India by: BRITISH DRllG HOUSES (INDIA) LTD., P.0. Box 1341 , BOMBAY I. P.O.Box 7882, CALCUTTA 12. 

. . .... % - --t * 


\ 
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GENERATORS 

m mar/msrmi pomsf 


p i** 1 ' 


► MELTING 
SURFACE HARDENING 
SOFT SOLDERING 
BRAZING 
ANNEALING 

PRC-HEATING OF PLASTICS 
WOOD PRESERVATION 
PLYWOOO MANUFACTURE 


APPARATUS FOR INDUCTION AND CAPACITY 
HEATING IN RANGES FROM 2K.W. TO 20K.W. 
OUTPUT IN THE WORK. 


is£4 V • -i'r* ‘ * tS _ fc. *> '**' 

1 4 J * ■ 

4 1 J&3* n 


{t ’ ; . 

/' i< , t >M?' ' Ji«r 1 



- v;t^v 


Somt of lAo Panels f 
fcavo boon rtmovorf 
in Mo Illustration 
fo show th o Interior 


[philips 


Apply for lull details to: 


PHILIPS INDUSTRIAL 

PrilUK ELECTRICAL CO. (INDIA) LTD. PHILIPS HOUSE, H6YSHAM ROAD, CALCUTTA 
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PUT IT IN WRITING 

Because Paper Remembers What You Can Forget 

SAVE TIME — PREVENT ERRORS 


Get your Paper for writing & printing from : 

Raghunath Dull <§: S@ims 

“BHOLANATH DHAM” 

33-2, BEADON STREET, CALCUTTA 

Mien. ■ B. B. 4175 Gr.m, ■ "NOTEPAPER" 

• BRANCHES: 

^CALCUTTA : 20, Synagogue Street. DACCA : 31-1, Patuatuly Street. 


Phone: 3176 B.B. Grams : “NADIACHEM1" 

NADIA CHEMICAL WORKS LTD. 

C-44, 45 & 46, COLLEGE STREET MARKET, CALCUTTA 

e 


JUST ARRIVED from ENGLAND and AMERICA 

LARGE STOCKS 

of 

APPARATUS and CHEMICALS 

for 

Schools, Colleges, Analytical and Research Laboratories 

• ^ # 

Please send your enquiries to us 


Mtfriag to the advertisers, please mention that you have seen the advertisement In SAeoee and Gadtdre. 
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HIGH-VACUUM TECHNOLOGY 

DISTILLATION PRODUCTS INC., (U.5.A.) 

PRESENT: 

★ ALL-GLASS PUMPS 

★ METAL FRACTIONATING PUMPS 

★ METAL BOOSTER PUMPS 

% 


PIRANI 

& 

IONIZATION 

GAUGES 



ORGANS 
PUMP OILS 
& 

GREASES 


•I 


ALL-GLASS : 4-Compartment, 3-Jet pump 

SPEED : 15 litres per second at I O' 4 mm. 

VACUUM : 5x I0' 8 mm. at 25X with Octoil. S. 

For Particulars please write to 
SOLE DISTRIBUTORS : 

RAJ-DER-KAR & C. O. 

COMMISSARIAT BUILDING, HORNBY ROAD 
Gram : TECHLAB FORT, BOMBAY. Phone : 2 7 3 0 4 
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BUREAU OF MINES 


T\7"ITH the advent of independence in India the 
attention of the country’s Government, both 
Central and Provincial, has been directed to the 
proper and efficient development of mineral deposits 
of India for giving effect to the various schemes of 
industrialization. Steps have already been taken by 
the Central Government to formulate a ‘National 
Mineral-Policy’ for the purpose and work is in pro- 
gress to set up a ‘Bureau of Mines’ for this country. 

„ Following up the discussions at the National 
Mineral Conference convened by the Government of 
ljulia in January 1947, the Government* of India 
decided to establish a Bureau of Mines — an admini- 
strative organization, to standardize conditions of 
mineral development in Indi^ and also to exercise 
control over the exploitation of the country’s mineral 
assets. The scope of this central organization envi- 
saged powers to frame rules regarding terms and con- 
ditions of future leases, application of improved 
mining methods to ensure conservation of mineral 
assets, control ovei 4 exports, collection and compila- 
tion of statistical returns, encouragement of domestic 
.utilization of ores and minerals, local processing ; 
providing expert mineral advice and service to all and 
prosecution of research on mining and fuel. 

A well organized laboratory with the latest and 
most up to date equipment will be attached to this 
bureau for fundamental and applied research in 
mineral development, and for the assay of minerals 
and testing of samples. . 

Conservation programme is still awaiting solu- 
tion ; wastage of good quality coal has yet to be 
t' rainated ; there has been lack of uniformity in the 
existing laws and licences of the Central and Provin- 
cvl Governments and mineral resources are being 
e?' i doited in a manner quite injurious to the country’s 

t 


>m crests. • * 

The idea of starting an ‘Economic Minerals 
Bureau* for India’s industrial progress first emanated, 


in 1945 from the Council of the Geological, Mining 
and Metallurgical Society of India. The Society was 
simply expressing the demand of the Indian scientific 
and industrial public for the establishment of such a 
Bureau in India. It is gratifying to note that the 
Government of India realizing the importance of this 
scheme has now established a Bureau of Mines 
though on a small scale. Schemes for running such 
an organization should he very comprehensive and 
far reaching in character and should always be orga- 
nized in a way so as to fit in with Indian conditions 
and peculiarities and to solve Indian problems. 
Such schemes might bring about fruitful results in 
the shortest possible time leading to conservation of 
the mineral resources of this country. 

During the last 50 years in India enough high 
grade raw materials like manganese ores, mica, mona- 
zite, ilmenite, bauxite, chromite, and magnesite 
were allowed to be simply exported or put to im- 
proper use or wasted without serving any useful 
purpose to this country, and it has now become abso- 
lutely necessary that such practices should be brought 
to an end. -Lower grade materials should always 
undergo processing and bcncficiation before they can 
be marketed for better utilization. The U. 8, A. has 
made rapid progress in the matter of industrializa- 
tion and in that respect she has made all possible 
arrangements to pool the mineral resources of her 
territory in the best possible manner. In order ta get 
the best advantage of the different grades of minerals 
there has been an organization in U. S. A. sjyled 
“Bureau of Mines” through tfie activities of which 
the industrialists and the mine owners receive 
adequate help and proper guidance ih the matter of 
maximum extraction, with safety and proper utiliza- 
tion of the minerals. A brief account of the U. 8, 
Bureau of Mines is given in a separate article ih this 
issue. , 

The Bureau of Mines? should* have as its main 
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objectives the promotion of safety in the mineral ex- 
traction, tlie conservation of mineral resources and 
the conducting of investigations on the mining, pre- 
paration and utilization of minerals. These ends are 
achieved through the development and introduction 
of safe practices and improvements in the methods of 
extraction and utilization of minerals of different 
grades and quality. 

Hut the scheme proposed for the ‘bureau of 
Mines' in India would include for the present three 
technical branches, namely: — 

(!) Mining Engineering ; 

(2) Mines Inspection ; , 

and (3) Mineral Treatment.* 

© 

In the earlier stages it will function primarily 
in an advisory capacity without executive or statutory 
powers, tior will it undertake actual mining or any 
marketing of minerals. It will give advice on mining, 
marketing and will collect information and statistics, 
organize training and research, formulate policy and 
co-ordinate measures for the conservation and deve- 
lopment of the country's mineral wealth. 

It is not clearly understood what the Mining 
Engineering section actually signifies. If Mining 
Engineering section means devising improved 
methods of mining for maximum extraction of 
minerals with utmost safety then this section would 
really correspond to Mining Branch of the U. S. 
Bureau of Mines. The object of this section should 
be to point out to industrial public ways and means 
for maximum extraction of different minerals, as for 
example in the case of coal widespread sand stowing 
has been recommended. This problem of Indian coal 
mining has been a vexed one since its recommenda- 
tion by R. J. Treharnc Rees in 1919, by Foley Com- 
mittee in 1920, Noyce Committee in 1925, Burrows 
Committee in 1937 and last by *the Mahimlra Com- 
mittee in 1946. But even today we do not find any 
serious step to have been taken by the Government 
to pass the compulsory stowing into law. Without 
this there cannot* be maximum extraction of coal and 
without this system coal properties cannot remain 
safe and secure to reach their maximum tenure of 
life. First stage of conservation can only be achieved 
by such process. The other aspect of conservation 
lies in the introduction of proper and specific uses 
of minerals for different uses. This subject of coal 
utilization has been grouped under "Fuel and Explo- 
sive Branch of the U. S. Bureau of Mines." 

It is also not very clear what would be the* func- 
tions of ,the Mines Inspection section of Indian 
Bureau of Mines. If it really means the; information 
to be collected from the mines regarding the condi- 
tion of mine atmosphere then this has already been 

* A s*um of Rs. 3 lakhs is provided for in the first 
year to give effect this ytieuie. 


the work of the Mines Inspectorate of the Iijdia 
Government as • provided for by ‘The Indian Mmes 
Act, 1923'. A large amount of data are already lying 
in the files of the Chief Inspector of Mines. It is 
not known if the analytical data of mine gases, mine 
waters and other physical and chemical characters arc 
maintained by that Department. This subject along 
with Safety and Health Division arc included under 
“Health and Safety Branch" of the U. S. Bureau of 
Mines. It seems highly desirable that a separate 
branch called “Health and Safety" should be created 
for the good of the general class of mine labour and 
the Mines Inspection Branch shotild be amalgamated 
with it. It may be argued that the already existing 
“Mines Board of Health" of the different mining 
areas may be allowed to continue but a careful con- 
sideration would suggest that the health affairs should 
not be kept outside the Bureau but should find suitable 
and important place within the Bureau. 

In order to have good and efficient work on a co- 
operative basis it is necessary that the different depart- 
ments should be placed under one control and such 
a system will progress more smoothly when worked 
on a co-ordinated wheel. The proposed Bureau of 
Mines should have included sections v&T Coal 
Division, Coal Utilization Division, Syntfietic Fuel 
Oil Division and Petroleum Division and we hope 
that this would immediately receive due consideration 
in view of the fact that coal mining and coal utiliza- 
tion seem to be the pivots round which almost ever?’ 
other industry revolves. 

The newly started Fuel Research Station together 
with proposed regional* stations are however expected 
to deal with these sections in detail and should form 
an important division of the proposed Bureau of 
Mines. 

The mineral treatment section should di reef in 
the matter of beneficiation method's both dry and wet 
suitable for the different grades of raw materials so 
that all types of ores might be better utilised for* 
manufacturing finished goods. 

A separate “vStatistical Branch" 1 should be 
created to collect, co-ordinate, publish and distribute 
all important information amongst the public and a 
suitable “Year Book" giving all statistical informa- 
tion in a systematic way and standardized form sh6uld 
be published regularly more or less in the .line of 
U. b. Mineral Year-book. The quarterly journal 
“Indian Minerals" issued by the Mineral Information 
Bureau of the Geological Survey of Jndia is a semi- 
scientific magazine containing -certain articles on 
topics interesting to general readers. But inspit of 
such a magazine there should always be one standard 
yearly volume dealing with statistical inform: 1 lion 
together with improved beneficiation, mining or 
metallurgical methods put under relevant mineral 
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chapters. The scope aud activities of this Mineral 
Information Bureau, we hope, will now he under the 
Bureau of Mines. 

The administrative organization of the proposed 
Bureau, its head quarter and the details of its experi- 
mental laboratories have not been announced. But 
it would be reasonable to bring the work of the l'uel 
Research Institute, Dhanbad, directly under the 
control of the Bureau of Mines. 

Similarly the National' Metallurgical Laboratory 
should be brought under the Bureau of Mines. The 
Government is already spending large amount for 
the establishment of these laboratories and setting up 
of separate laboratories for the Bureau of Mines 
appears to us to be unnecessary. 

It is also reasonable to suppose that the Bureau 
of Mines should be created at a place very close to 
the Geological Survey of India so that there may be 
close co-operation between the new department and 
the existing survey laboratory. It is needless to men- 
tion that the mineral affairs and the relevant scientific 
and statistical information being entirely in the files 
of the Geological Survey of India, the Bureau may 
be with great advantage be located in the siftne place 
as thx^Geological Survey of India. 

The ^Bureau should have one Director aud two 
Assistant Directors together with separate divisions 


with respective chiefs. The laboratories should be 
under the Curator who will Ik* connected with the 
Director through their departmental chiefs. In brief, 
work on a dose co-operative basis should he main- 
tained to get the best advantage of the mineral re- 
sources by the combined brains and talents of the 
country through the planned organization of the 
Bureau. 

It is hoped that the attention of the Central 
Government authorities will he drawn to these sugges- 
tions at the time of final drawing up of the detailed 
schemes of the proposed Bureau of Mines for India. 

In order to give effect to the recommendation a 
sum of Rs. 3 lakhs sanctioned by the standing 
Finance Committee is rather meagre and very in- 
adequate and tee may request the Government to be 
more liberal in its grant in view of the fact that such 
useful aud vital organization would materially con- 
tribute to India's economic progress. 

It is absolutely necessary that schemes to set up 
a Bureau for efficient development of mineral re- 
sources for the industrialization of India should have 
been on a much bigger scale and in a more com- 
prehensive manner, so that it would have been more 
effective and useful in various ways. However a good 
beginning should be made with additions of new 
departments in the immediate future with successful 
functioning of those with which the bureau starts. 


THE U. S. BUREAU oV MINES 


TN this article an attempt has been made to give a 
skeleton or a brief outline of the U. S. Bureau of 
Mines, an organization which plays so very important 
role in the industrial programme of that country. 

It was .on the 16th May, 1910, that the U, vS. 
Bureau of ‘Mines was established by an Act of Congress 
under the Department of Interior in order to promote 
safety in the mineral industries, to conserve mineral 
resources and to conduct investigations on the mining, 
preparation and use of minerals. In 1925, the Bureau 
was transferred to the Commerce Department bnt has 
again been under the Department of Interior since 
1934. Since its inception, the Bureau has been doing 
useful work ip diverse directions c.g. safety practices, 
improving techniques of mineral utilization and in 
publishing series of articles in the shape of cheap 
pamphlets dealing with scientific, technical and 
economic information for the benefit of those epgaged 
in mineral industries. 


According to, the Act the chief objects with 
which the Bureau was started are as follows: — 

To conduct scientific and technologic investigations with 
regard to mining, processing and utilisation of minerals 
with a view to improvng health conditions, safety efficiency, 
and conserving mineral resources by preventing wastage 
in the mining, quarrying, metallurgical, and other mineral 
industries ; to inquire* into the economic conditions affecting 
these industries; to investigate into the explosives, mineral 
fuels, their efficient mining, preparation, treatment and 
use; and to disseminate information concerning these*, 
subjects amongst the public both technical and commercial. 

The above Act also provides that the Director of 
the Bureau of Mines shall prepare and publish 
reports of inquiries and investigations concerning the 
nature, causes, arid prevention of accidents, *and the 
improvement of conditions, methods, and equipment 
with speejal reference to health, safety, and preven- 
tion of waste in the mining, quarrying, metallurgical 
and other mineral industries, and the use of explo- 
sives and electricity, safety methods and appliances* 
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und rescue and first, aid work in said industries, the 
causes and prevention of mine fires etc. 

According to the Act no member of the Bureau 
Staff should have any personal or private interest in 
any mine or to accept employment from any private 
party for services in the examination of any mine 
or private mineral property or to issue any report as 
to the valuation of such properties. 

In the first three years of its life the Bureau 
gave attention chiefly to coal and coal mining by 
starting investigations into the causes and remedies 
for explosions in coal mines and by testing fuels of 
different places. In response to a general demand for 
giving attention to various mineral industries other 
than coal the Congress by an Act on 25-2-1913 desig- 
nated the Bureau as “A Bureau of Alining, Metal- 
lurgy and Mineral Technology”. 

Further on 3rd March, 1915, by an Act the 
Bureau was authorized to establish and maintain 
several ‘Mining Kxperimental Stations’ and ‘Mine 
Safety Station’ in important mining regions to 
conduct investigations and disseminate information 
by publishing cheap pamphlets. 

By virtue of an Act on 3-3-25 and 3-3-27 the 
Bureau of Mines became the sole agency entrusted 
with .the production of helium for government use, 
including the acquisition of gas lands, drilling of 
wells, construction of plants and pipe lines and all 
other necessary operations. A further amendmeut 
of the above Act dated 1-9-1937 authorized the Bureau 
to place the surplus helium on the market for com- 
mercial sale. 

It is quite apparent that U.S.A. Government as 
far back as 1927 thought it necessary to acquire the 
gas lauds in order to have absolute control on helium, 
ft is really unfortunate that Governments of India 
and Burma never took any initiative in similar line 
to have control on helium gas properties of Burma 
or of the metallurgical coal properties of Bengal and 
Bihar to safeguard the interest of their extremely 
limited reserves. 

Other functions have been delegated to the 
Bureau from time to time by special legislation e.g. 
the War Explosives Acts of 6-10-1917 and of 26-12-41 
authorize the Bureau to manufacture and sell explo- 
sives during the time of war. The Strategic Mate- 
rials Act of 7-6-39 authorizes investigation of possible 
domestic sources of strategic minerals. The Act of 
7-5-41 empowers the Bureau to enter and inspect 
coal mines for the purpose of obtaining the informa- 
tion necessary to improve the operation of mine with 
respect to the health and safety of the miners. 
Publie Law dated 5-4-44 authorizes the Bureau to 
construct and operate plants to produce synthetic 
liquid fuels from coal, oil shale, agricultural and 
forestry products, and other substances. 


In brief it may be said that the U.S. Bureau of 
Mines always considers as its major objective toe 
promotion of safety in the mineral industries, the 
conservation of mineral resources and the conducting 
of investigations on the mining, preparation and utili- 
zation of minerals. In order to achieve these objects 
there have always been introduction of safe practices 
and improvements in the techniques of winning and 
utilizing minerals. Moreover, scientific, technical 
and economic studies in laboratory, office, and field 
have supplied useful information contributing towards 
the industrial progress of that country. 

The organization of the Bureau of Mines has one 
Director and his office and two Assistant Directors one 
for programme development and the other for 
carrying out operations. The Bureau has six divi- 
sions for respective specialized activities namely (1) 
Fuels and Explosives Branch, (2) Health and Safety 
Branch, (3) Economics and Statistics Branch, (4) 
Mining Branch, (5) Metallurgical Branch, and (6) 
Administrative Branch. Every branch is in charge of 
one chief officer with assistants and is further sub- 
divided into several divisions. According to the 
requirements each Division being in charge of one 
chief. * 

(1) The Fuels and Explosives Branch into 

five divisions namely (i) the Coal Division, ( ii ) the 
Division of Petroleum aud Natural Gas, (iff) the Ex- 
plosive Division, (tv) the Fuels Utilisation Division 
and (v) the office of Synthetic Liquid Fuels. The 
Branch is responsible for scientific research and 
technologic investigations pertaining to coal, petro- 
leum, natural gas, and their products, and explosives, 
with particular reference to the conservation and 
most efficient utilization of mineral fuel resources. 

(t) The Coal Division couducts scientific 
research and engineering investigations anjJ 
tests on the chemical and physical properties 
of coal and on the mining, preparation, 
combustion, carbonisation, and gasification 
of coal. This work includes chemical* and 
petrographic analysis of coals, investigation 
of coal deposits, studies of mining methods 
and costs, washing and preparation of coal 
for general and special purposes, research on 
the burning of coal in industrial and domes- 
tic furnaces, and research and tests on the 
making of coke, gas, tars, and byproducts. 
Most of this work is done at the Pittsburgh 
Experimental Station. Research laboratories 
and a pilot plant studying th<j drying and 
gasification of subbituminous coal and lig- 
nite are located at Golden, Colorado anil 
Grand Forks, N. Dakota. 

{ii) The Petroleum and Natural Gas Division 
conducts fundamental technical research and 
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field and pilot-plant tests relating to the 

I production, storage, transportation and 

refining of petroleum, natural gas and their 
derivatives. 

(Hi) The Explosive Division conducts funda- 
mental scientific research and tests on ex- 
plosives and on development of new explo- 
sive mixtures, investigates causes of disas- 
trous explosions in mines and devises 
methods of prevention of such explosions. 

(iv) The Fuels Utilisation Division conducts 

technologic and engineering studies and 
tests relating to the inspection and utilisation 
of fuels and the operation and maintenance 
of fuel-burning equipment in the most effi- 
cient and economical manner. This division 
also provides information to government 
agencies, industry and the public on smoke 
abatement and the conservation and the effi- 
cient use of fuels. 

(v) The office of Synthetic Liquid Fuels con- 
ducts research and development work on the 
production of mother fuels and other pro- 
ducts from coal, lignite and oil shales. 

(2) 'Tfie Health and Safety Branch which consists 
of (t) Safe^ Division, ( ii ) Coal Mine Inspection 
Division, and (iti) Health Division, investigates con- 
ditions affecting the health and safety of workers in 
the mining, metallurgical, and allied industries. 

(3) Economics and Statistics Branch studies 
economic problems of the mineral industry, prepares 
analytical reports thereon for public and government 
use, compiles and publishes statistics on sources, pro- 
duction, consumption, distribution, stocks, prices, 
employment, mine accidents, and other related fac- 
tors in all branches of the mineral industries. These 
inftfhnation are essential for the industrial planning 
and conducting Gftvernment operations. Further 
planning or improvement on the Bureau’s programme 
will als 9 depend on such statistics. Besides weekly 
and monthly reports this branch publishes an yearly 
volume entitled “Minerals Year Book” supplying 
many valuable information to the industry and the 
public. This branch consists of (i) Coal Economics 
Division, (ii) Non-metal Economics Division, (tit) 
Metal Economics Division, (iv) Accident Analysis 
Division, (v) Petroleum Econpmics Division, and (vi) 

• F oreign ’Minerals Division . 

(4) Mining Branch conducts engineering exami- 
nation of minerjtl deposits that appear from preli- 
nu-tary evidence to warrant investigation from the 
national view point and studies possible improvements 
in mining and milling methods. This branch hasten 
regional or territorial divisions fos working out ‘the 
Plants successfully. 


(5) Metallurgical Branch develops (a) processes for 
ores that are not easily amenable to routine benefici- 
ation methods, and (6) new techniques and special 
equipment and improvement which are introduced in 
the pilot plants. In addition to such research work 
this branch also condvicts analysis and testing of ore* 
samples from various experimental stations of the 
t .S.A. This branch has nine regional divisions for 
facilitating its programme of work. 

(6) The Administrative Branch is responsible for 
the administrative management of the Bureau, 
including budget and fiscal management, distribution 
<>f publications, safe and healthful working conditions 
tor employees, personnel management and the 
conduct of related administrative services including 
office inspection, surveys and organization, experi- 
mental stations and field offices. 

This branch is in charge of one Chief Officer 
who is connected with his different divisions through 
their respective chiefs. The Chief of every branch 
maintains a small staff to Assist in supervising the 
branch programme and in carrying out special res- 
ponsibilities assigned to this office. The chiefs of all 
branches are connected with the Director and two 
Asst. Directors of the Bureau. 

The Director of the U.S. Bureau of Mines runs 
the policy and official relations and controls over 
direction of various programme, and activities. 

The Assistant Director in charge of ‘Operations* 
maintains coordination of activities within the Bureau 
and is busy in executing programme of work. The 
other Assistant Director of “Programme Develop- 
ment’’ also maintains coordination with the Depart- 
ment as well as with other Government agencies and 
also does the co-operative work with States and 
Industry. 

In brief this is a planned organization with an 
efficient system of carrying out detailed programme 
of work of the different branches, divisions, sections 
and field offices etc. smoothly by maintaining con- 
nections, co-operation and co-ordination between the 
different units. 

On the inception of a Bureau of Mines in 
India in the immediate future we would see 
the starting of a very useful organization and let 
us hope that it would be based on well thought out 
plan so that the mineral resources of this country 
may be fully utilized for the growth and development 
of various industries leading to economic progress 
of India. 

The organizations of the office of the U.S. Bureau 
of Mines and of its Fuels and Explosives Branch, 
Coal Division, Fuels Utilisation Division, Petroleum 
and Natural Gas Division, and Synthetic Liquid? Fuel 
Division are given in the Appendices A and B. 
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APPENDIX A 

THE URBANISATION Ol* THE OFFICE OF THE DIRECTOR, 
V. S. BCRKAl OF MINKS. 


Asst. Dirkctor tEnooimiMK 

I )KVf.(.Of*M t, N’T ) . 
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Economics and Mining Branch. Metallurgical Administiative 
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PHASES IN THE DEVELOPMENT OF 
HYDROELECTRIC PROJECTS 

CHANDRASEKHAR GHOSH 

IHU'ARTMKNT OR API’UHi) PHYSICS, CALCUTTA UNJVHKSITY 


A S an integral part of the economic and industrial 
*• planning for India, general interest is now 
directed toward the development of all possible hydro 
power sources. Simultaneously with the problem of 
electric jawer development, projects for the control 
of rivers against flood and for navigation etc, are also 
being considered. As a result - planning for multi- 
purpose development of Indian rivers has assumed a 
very important place in the general future planning. 

There have already been published in .Science 
and Culture several articles regarding different pro- 
jects in and outside India, and the initial work that 
has to be done before actual planning and construc- 
tion work can be started. In an article on “Multi- 
purpose Development of Indian Rivers” (see Science 
and Culture, July 1947) the stages in the multipur- 
pose development have been discussed in brief. 

In the light of information gathered and personal 
observations while with the Tennessee Valley 
Authority and ..with the Hydroelectric Power Com- 
mission of Ontario, some of the points disetjssed in 
the article noted above and some additional asj>ect« 
in the development of multipurpose projects as also 
in hydroelectric projects in general, are now dis- 
cussed in further details. 


Water power development may be undertaken 
from two standpoints : 

(1) In areas where natural fuel such as coal 
or oil is scarce or wanting but there is plenty 
of water power available, it is often considered 
advantageous to develop the water power resources 
to make the area independent of other countries* or , 
provinces for its power and industrial developments^’ 
The wide scale hydroelectric power developments, 
instituted in the province of Ontario in Canada has, 
been mainly from this standpoint. 

(2) The multipurpose development takes into 
consideration not only the possibility of developing 
water-power, but also the question of prevention of 
floods, navigation, irrigation, prevention of soil 
erosion and other factors. The projects of the 
Bureau of Reclamation of the United States Govern 
ment fall under this category. In this respect the _ 
developments by the Tennessee Valley Authoritv 
embraces all the different possible applications unde 
the multipurpose development schemes. 

For convenience the principal phases of a pla. 
for unified development may be grouped under: 

(1) Preliminary Survey < d Collection of Basic Data : 

(2) • Engineering and Economic Planning; (Sf Coe 
struction ; (4) Operation and Utilization. 
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The different groups • will now lx; considered 
separately in detail. 

(1) Survey and Basic Data . — The importance of 
a well organized programme of survey and plan in 
the economic development of a hydroelectric project 
and the role of horizontal and topographic maps in 
locating dam sites and in estimating and planning 
land improvements, highways, and railroads have 
already been discussed in previous articles. 

Where topographic contour maps are not avail- 
able, preliminary information can be obtained econo- 
mically and quickly by photographic aerial surveys. 
A ground survey party establishes over the area a 
number of base lines and elevations. From the photo- 
graphs and with the assistance of surveyed lines and 
levels, drawings are prepared which enable the engi- 
neer to detect such features as the low spots of the 
flooded area or flowage plane. Very often they enable 
him to determine the elevation to which the water 
might be taken and the location of side dams which 
may be necessary to prevent “run-arounds.” 

Soil survey maps arc useful in classifying lands 
in a program of erosion prevention. 

An extensive programme of boring and ’drilling 
operations and geological explorations as aids to 
proper locution of dam and reservoir sites, or water- 
ways have already been discussed in earlier articles. 
Tlffcse studies are of utmost importance to investigate 
the type and quality of the soil on which heavy struc- 
tures may be founded in a stable and watertight 
manner. Power house foundations must be adequate, 
not only to withstand heavy loads, but the effect of 
vibration as well. 

Geological studies are also made to ascertain whe- 
ther valuable mineral deposits might be submerged in 
proposed reservoirs as well as to determine the major 
mmeral deposits in the area, as their location and 
development may affect the use of navigation channels 
and of electric power and the planning of highway 
systems. 

If it is proposed to construct earth dams of an 
appreciable height, it is necessary to take undisturbed 
. samples of* the foundation earth to determine its 
ability to resist the seepage of water and to support 
the structure. Such qualities as permeability, shear, 
density and grading of grain sizes are to be deter- 
mined. Of particular importance is the selection of 
material for the ‘core’ or oentral water-tight portion 
of large earth dams. 

Sand and gravel (or crushed rock) within con- 
venient hauling distances are also explored, to deter- 
mine the availability of a sufficient .quantity for the 
concrete requirements of the project,’ and tests are 
applied to carefully selected samples. 

Records of rainfall, evaporation, stream flow and 
the silt carried by streams are necessary not only to 


determine the feasibility of a project but also in fore- 
casting floods during and after construction, in the 
operation of a unified system of river control, and in 
advising provinces, cities and industries on problems 
of flood control, stream pollution, and water supply. 
Flood forecasting is important also in relating flood 
control by the river under consideration to flood con- 
ditions in other river or rivers to which the river 
under consideration may be flowing into. 

In case where flood records for the river under 
consideration are available for only a limited time, 
flood data relating to all river systems in that portion 
of the country as well as Jill the characteristics of the 
river system are essential. 

To ensure .maximum conservation of all the 
principal power resources on a river, careful consi- 
deration must he given to the jKwsible effect of the 
development of any one site. By exploring the full 
storage and power potentialities of the watershed, 
an appropriate head and capacity for a specific site 
can be selected with the assurance that ^lie most 
beneficial ultimate development of the river will be 
obtained. ,, 

In the survey of sites for dams and power 
stations, reference is first made to all available data. 
Suitable power sites within economic transmission 
distance are selected for further investigation by 
survey and preliminary engineering study, with a 
view to determining their relative merits. The engi- 
neer must consider the possibility of getting the 
maximum practical head at sites involving among 
other things, a study of all likely sites for datns, 
canals, headworks, tunnels, pipe lines and power 
house. Thus dams on the main river in a unified 
development should be constructed to the greatest 
height feasible under existing conditions. 

In an unified development it is important to 
consider the simultaneous development of dams etc. 
on the main river and also its tributaries. Storage 
reservoirs on the main river and its tributaries are 
planned to accomplish flood control. The tributaries 
in the mountainous upper basins are the most im- 
portant source of flood waters in most cases. The 
tributary reservoirs contribute materially to the 
effectiveness of the main river dams. 

Another factor to be considered in preliminary 
investigations is the possible choice between a large 
number of low head dams and a smaller number of 
high head datns. Generally, low head dams, though 
serving the purpose of navigation, have no value for 
flood control purposes, besides the level of water is 
subject to great fluctuations thus introducing difficul- 
ties in the* design of river terminals. A system of 
low dams ’might result in one of those inadequate 
developments that are later lost in the process of 
reconstruction on a more effective scale. » 
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High dam ft on the other hand provide an effective 
measure of flood control and would be of such a 
character as to permit the conversion of water power 
into electric energy. The greater depth of water 
caused by high dams will result in additional lengths 
of navigation channels. One of the chief limitations 
upon a system of high dams is where the banks of 
the river are continuously occupied by principal rail- 
road and highway systems. 

The geographical and toj>ographical conditions, 
the slope of the stream and the type of economic 
development of the valley must be considered in 
deciding whether these are favourable for high or 
low dams. Suitable foundation sites also influence the 
choice between the two. 

Based on the information acquired through the 
several field and office investigations, comparative 
estimates are drawn up which include the more ini- 
portant features of each rtf the prospective develop- 
ments, such as dams, canals, conduits, powerhouse 
with equipments, tailrace channel, transformation 
and transmission to the point of delivery, which may 
be an industrial area or a main trunk transmission 
line from which power is “tapped” at a number of 
points of demand. 

In connection with the control of the Colorado 
river, the Bureau of Reclamation engineers considered 
the area tributary to the Colorado as composed of 
nu upper and a lower basins, and examined a total 
of 70 possible reservoir sites in the two basins. The 
reservoir sites in the upper basin were found un- 
suitable on account of their smallness and as there 
were too many tributaries below them which might 
cause destructive flwds. 

The engineers favoured two good sites in the 
lower basin — the Boulder Canyon and the Black 
Canyon sites. After further intensified investigation, 
geologic and topographic surveys* at these two sites, 
the Black Canyon site was finally decided on since 
there the depth of bedrock was less, the geologic 
structure was better and a dam of smaller dimen- 
sions would give the same reservoir capacity. The 
constructed dam, though called Boulder I)atn — - 
actually stands at the Black Canyon Site. 

In the initial stages of the multipurpose project 
of the Tennessee river basin, the engineers con- 
sidered a large number of passible dam sites and 
finally arrived at a stage where the choice lay 
between 32 low head dams and 7 high head dams. 
The final choice being iu favour of seven high head 
dams, which together with the then existing Wilson 
and Hales Bar dhms make in all 9 main river dams. 

(2) Planning . — Having selected, afteir compara- 
tive studies, suitable sites for development, it is fre- 
quently* necessary to obtain additional topograph^al 
and foundation data at the location of the principal 


structures, in order to determine their exact location 
and type. These data have to be obtained in sufficient 
detail to enable the office engineering staff to proceed 
with the design of the several parts of the project and 
to prepare the necessary construction drawing, to 
specify the capacity and type of the various items 
of equipment required and to arrange for its purchase 
and installation. 

In the integrated control of the main river 
channel the question of location, size and building 
sequence for dams are of primary importance. 

Thus private companies interested only in power 
generation will build dams only at good power sites, 
regardless of whether the location and the sequence 
of building are most favourable to navigation. But 
for the development of navigation it is important to 
plan the dams at proper intervals even though 
foundation conditions are less desirable and power 
possibilities less favourable. 

A patchwork development might never result in 
a completely navigable channel. Similarly the re- 
quirements of flood control can be best realized in 
relation to an inclusive program. 

These general requirements emphasize the im- 
portance of co-ordinated planning, both for naviga- 
tion over long distances and for a combination of 
navigation, flood control and other interests. 

Any individual development in a river systbtn 
must be considered as a part of a whole development 
not only of the river under consideration, but alsfl 
with reference to any other river or rivers to which 
it may be connected. 

For instance, haphazard development of even 
the finest dam sites as isolated undertakings might 
prevent the best development of a unified system of 
dams. An individual or a corporation may pre-empt 
a choice site for a relatively small darn that th«*e- 
after may stand in the way of economical and effective 
general development. It mav be found that a small 
site which stands out conspicuously in a local survey, 
would be entirely submerged in the backwater of a 
really important site that a general study would 
bring to light. 

As an example of this, the case of the Wilson 
dam and the Hales Bar dam in the TVA system may 
be cited. These dams were constructed, before the 
organization of the TVA, as independent units for 
power generation only. The dams did not mdet the 
requirements of units in a co-ordinated system under 
the unified development scheme and the heights of 
the dams had to be raised to fit in wfih the general 
scheme. 

The necessity of simultaneous consideration of 
controlling the main river and its tributaries, in 
planning for a unified development, has already been 
mentioned. 
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In a program of unified development of a river 
system treatment of major tributaries is the concern 
of principal importance after, if not with, the deve- 
lopment of high dams for navigation purposes. 

It is worthwhile here to examine the construc- 
tion program of TVA. In their first report to the 
Congress the Board of Directors of TVA recommend- 
ed the construction of 3 major tributary dams together 
with the construction of 7 main river dams and re- 
construction of the existing two main river dams. 
In actual construction program, the first dam to 
be constructed was the Norris dam on the main tri- 
butary Clinch river. The second tributary dam to 
be constructed was on Hiwassee river and this 
was completed almost simultaneously with the 
Chickamauga dam and before the construction of 
Watts Bar or Pickwick Landing darns on the main 
river. The third tributary dam, Fontana — the biggest 
in the TVA system — was started with the comple- 
tion of Watts Bar dam and completed simultaneously 
with the Pickwick Landing dam. 

There ijre always possibilities for power plants 
in the tributaries. Any such constructions should 
be co-ordinated with the unified developmenf of the 
entire river system. Other benefits from the im- 
provement,* of the main tributaries in addition to 
navigation, flood control and power are varied and 
important. In the control of tributary streams by 
reservoirs the low-water flow is increased by clear 
\Vater from the reservoirs, which is of decided 
advantage in the prevention of stream pollution and 
for municipal and industrial water supply. Similarly, 
benefits result from the gVeat reduction of silt-carry- 
ing water during floods. Among other benefits may 
be mentioned conservation and development of fish 
life, provision of recreation areas and game breeding 
by preserving the natural beauty of the lake formed 
by the reservoir and possibility of providing demon- 
stration of forestry methods. 

Similar considerations apply also to the smaller 
tributary rivers, branches, runs, creeks and inter- 
mittent streams. Reservoirs on the small tributaries 
.are cspeciafly effective for local flood control /and 
prevent bank erosion and consequent destruction of 
highways and other improvements along the streams 
and the washing away of soil with resultant silting 
below. 

In# planning for the geheration and distribution 
of electric energy as a part of unified development, 
the improvements on the river system should be co- 
ordinated with ^undertakings in the adjoining regions, 
if there are any. 

To a considerable degree, operation for flood con- 
trol and navigation are consistent with the best, opera- 
tion for generation of power. For example, th& re- 
lease of flood waters during the period of low flow 


will increase the prime power capacity of the gene- 
rating plants on the system, and this increase will 
be cumulative as the water flows through the succes- 
rivc plants below the point where the water stored 
in the reservoir is discharged into the main stream. 

In this respect tributary projects operated in co’- 
ordination with main river projects help to increase 
the so-called firm capacity, that is the capacity or 
power which is continuously available, of the unified 
development. In order to realise fully the highest 
continuous potential power, it will 1>© necessary to 
interconnect the projects with adequate transmission 
facilities, so that generally speaking, the power 
market may be supplied from the main river plants 
in wet season .aud from tributary ptants in dry 
season, and so that storage may be adjusted among 
the various plants in accord with rainfall or storage 
conditions. 

In the initial stages of development, the actual 
installations of generating equipment should be 
limited to the needs of existing and prospective 
markets for power. Studies must also be made to 
determine the necessary provision at each project for 
possible future installation of generating facilities. 
The general principle is recognized that any plans 
made in the beginning should not foreclose develop- 
ments, but it is not possible to indicate in precise 
detail what the sequence of development will be. In 
this connection the engineers of the planning section 
of the electrical engineering department play an im- 
portant part in co-operation with the other depart- 
ments. It devolves on them to prepare flexible long 
term plans for the overall development of the power 
system, into which the year-by-year requirements for 
new construction can be fitted in an orderly and 
economical manner. This point will be further dis- 
cussed under the heading of operation. 

In planning for the transmission lines in the 
system topographic map of the territory and profile 
map of the proposed route of the line are of great 
importance in the economic design of transmission 
towers and supports as also in the correct decision 
regarding the route to be adopted for the transmission 
line. Preliminary information about the ground re- 
sistance along the route and its vicinity is also of 
help in the choice of route and location of towers. 

The importance of long term planning in an uni- 
fied development cannot be too much emphasized. 
The development of co-ordinated plans both for 
works to be constructed at present and those that 
may lie undertaken in. the future, .is a continuing 
process, and the skill with which *it is done wdll 
largely determine the economy and quality of the 

resulting projects. * 

* 

• For flood control in an unified development, in 
addition to planning for control ^orks on (he main 
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river and tributaries, the problem of control of the 
smallest water course such as ravines, runs, gullies 
and creeks and of control of the erosion of the farm 
land in the watershed nmst also be considered. For 
maximum efficiency the ultimate development of the 
waterway presupposes such control. 

In addition to construction of reservoirs on the 
larger streams with sufficient capacity to collect and 
store the silt washing off the farms and to store 
the flood waters from the denuded lands, it is well 
to supplement this with a program promoting types 
of farm and forest management that will greatly 
led nee erosion and consequent silting of streams, 
and that by forest cover, grass crops and farm terra- 
cing will hold more of the water on the land until it 
enters the soil reducing flood flow, adding to the 
ground-water supply and increasing the low-water 
flow of the river. This method docs not involve the 
erection of any structures, but is a continuing process 
and a large part of the expenditure fwr flood control 
is by private investment but soil fertility will increase 
and more permanent agriculture will result. 

Certain elements of social and economic planning 
are also necessary in preparing for dam construction. 
Studies should be made of the number of farm 
owners to be displaced by the reservoirs and of where 
they can best relocate. The condition of tenant 
farmers who must leave the reservoir is to be investi- 
gated and special effort ought to be made to help 
them relocate. Studies of land planning and land 
use, and of forests and forestry 'conditions in and 
about the reservoirs are to be included. Population 
studies should also be made for use in relocating 
highways, railroads and schools etc. 

(3) Construction . — In the actual construction, 
the value of a unified program and of an orderly 
system of development is evident. Every effort 
should be made to arrange a sequence that will make 
possible the most economic construction. The major 
items of cost arc construction equipment, operating 
equipment and skilled labour, besides materials of 
construction such as cement etc. By a well planned 
sequence of operation, construction equipment can 
be used to its fullest value. Similarly, the key men 
for specialized job can be passed from job to job 
and a high degree of skill and efficiency maintained. 

In the design of darns and power houses and 
finally in the construction of the hydraulic can the 
elecfrical engineering departments must work together 
closely in order that all the equipments can He ins- 
talled in a way* which will afesure the efficient opera- 
tion of the plant. • . 

. The quality of u'ork done in dam construction 
depends mainly on the quality of the concrete ysed 
and thft nature of provision provided for allowing 


for proj>cr volume changes during setting and due to 
temperature chauges in the mass of the concrete. 
Hence there should be provision for testing each 
sample of concrete on site and also for sending 
samples to a central laboratory for studies of a more 
critical and detailed nature. Samples of concrete 
used in construction work have to be maintained for 
years to make observations as to changes that may be 
taking [>lace in them with time. This central labora- 
tory will also be responsible for making tests for the 
detection of cracks etc. in the concrete, for making 
observations of the actual progress in cooling in the 
mass of the concrete, as also for suggesting methods 
to he adopted for cooling. 

In special cases, as in the case with Boulder 
Dam, it may be necessary to fabricate some of the 
steel structures on the site of the dam. In such 
cases, before the commencement of actual construc- 
tion work suitable workshops and other installations 
have to be set up on site for the purpose of such 
work. These installations may be maintained even 
after the completion of the work of construction for 
maintenance and repair work. 

(4t Operation . — With the completion of the 
several parts of a unified program, unified operation 
by a single regional agency is imperative if the full 
benefits of the program are to be secured. Such an 
agency should receive and interpret rainfall records, 
river gaugings, and reservoir stages, and should dis- 
patch water for flood control, navigation and power. 
In so far as the public interests require, it should 
decide where and when water should be stored and 
when it should be released through reservoir gates or 
by the generation of power. Only by a unified 
program of operation can the fullest use be made of 
the water resources of a river system. 

The main purpose of power system co-ordinStion 
in an unified development is to predict as nearly a- 
possible the available energy storage at the different 
hydro stations and to operate the stations so as to* 
obtain the maximum possible output consistent with 
the program of navigation, flood control* and malaria 
control. , 

As a guide to the .amount of storage water and 
water elevation during the year consistent with navi- 
gation, flood control and malaria control, the practice, 
as followed in TVA, is fo construct basic rule curve » 
for the total system load — showing the energy in stor- 
age for the whole system against the time of the year. 
These curves are drawn with provision of reserves ’n 
case of drought and other calamities so that there u ill 
be sufficient ’ water available even during dry ye;u- 
and the following year. These basic rule cut 
guide the total output of power for the whole system 
from month to month. In the light of experience 
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and data collected from year to year the basic rule 
curves are modified so that full advantage may be 
taken of the available water power after keeping the 
minimum amounts of energy in storage. 

Besides the long time prediction in the oi^era - 
tion of different reservoir capacities, there are 
also short time predictions for daily operating 
schedules of the different hydro plants. For this 
purpose short time predictions of power required to 
be generated are made on the basis of weather fore- 
cast data of rainfall and flow of water, of this power 
the power that can be generated by natural flow of 
water arid extra power due to rainfall etc. arc calcu- 
lated. The balance of the predicted power require- 
ment must be generated by draw-down water from 
reservoir dams. In drawing up the schedule of 
running of generators at the different power stations 
proper notice is taken of the fact that for any amount 
of water thus drawn from reservoir dams, the water 
flows downstream also in the downstream plants — 
allowing for the time interval necessary for the flow 
of water. M 

When the energy in storage is above thp basic 
mlc curve the ability to meet drought conditions may 
be taken largely for granted, and the primary consi- 
deration becomes the question of economy. When and 
in what amount the excess of available energy should 
be used either in place of auxiliary energy or for sale at 
cheap rate? For this purpose a series of auxiliary 
curves can be drawn above the basic rule curve which 
would serve as a measure of the value of the 
increment of stored hydro-energy, and therefore as 
a guide to how much use of auxiliary energy can be 
made under various conditions in the zone above the 
basic rule curve in order to achieve maximum 
economy of operation. These curves are called 
Economy rule curves. 

> 

» 

ROI.E OF ELECTRICAL ENGINEERS 

• 

The electrical engineers in the planning section 
have a large ^responsibility in the successful operation 
*ml continuity of supply of the whole system. They 
-re also responsible for planning ahead of any 
changes or addition in the system that have to he 
introduced — these changes may be the installation of 
new generators or substations, or relocating a sub- 
tation *or substations. They are responsible for 
banning the co-ordination of protective system for 
■ lie whole project, for forecasting load growth and 
planning in advance any additional generation facili- 
''es to be installed. . 

For the purpose of successful planning,, the 
! tanning section has at their disposal accurate 'and 
up-to-date. information about the power system in the 


form of maps, diagrams, indices, ‘tables and charts, 
showing the location and capacities of all generators, 
transformers and lines, not omitting the special 
limitations of any item. 

Records of the sixe and location of the various, 
power loads, their characteristic variations and the 
history of their growth made available by the section 
of statistics under the operating department, include 
the records of peak load both for the system .as a 
whole and for the various geographic areas which form 
natural units from the point of view of }>ower supply. 
These records therefore, govern the requirements for 
transmission lines. 


PLANNING ENGINEER 

The planning engineer is also interested in what 
i"- termed the reactive component of power. Suitable 
means to provide and transmit them is as necessary 
as those for generating and transmitting 'kilowatts* 
of power. If they tire not adequately provided for 
there will be plenty of trouble chiefly by way of 
low voltage. 

Another class of data required has to do with 
the continuity of service and the effect of such tran- 
sients as flash-over on lines and equipments. It is 
desirable to keep a continuous record of the occurr- 
ence and location of such faults and the consequent 
behaviour of the system. From the automatic records 
and reports from the operators, a pool of data can be 
built up which i$ of great value to the planning 
engineer in specifying the characteristics of lines 
switching, generators and other equipments required 
to assure a continuity of ]>ower supply. 

From time-to-time studies are made to determine 
the stability of operation of the system under various 
conditions of faults* and load distribution. These 
studies are of great importance in determining and 
specifying the type of protective equipments and other 
electrical equipments that must be used for the stable 
operation of the system and for isolating the faulty 
part of the system. Stability studies also help to 
determine the nature of power generation with 
reference to load distribution that may be adopted 
for the system. 

Based on a load estimate derived from yearly 
l »cak load charts over a number of years, long range 
studies are made from time to time by the planning 
engineers to form an appreciation of what the system 
should lodk like at least a number of years ahead. 
Such peak load charts, even with periods of 
“depression’* and “boom” generally show a slope 
indicating that growth of load in maintained. Au 
estijnate extending the s growth curve would be suffi- 
ciently close for preliminary studies in fitting in the 
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various power sites 'and indicating roughly when and 
where a new jiower development will t>e required. 

ACCURACY -OK SURVKV 

. However, before a new pow’er development cost- 
ing millions can be authorized much more accurate 
studies will be required. The iirst need will be an 
estimate of load growth with an attempt at a greater 
degree of accuracy for at least the period during 
which existing power sources are being exhausted 
and until the proposed new source will have been 
wholly consumed in load growth. As a matter of 
routine, estimates of load grou'th should be made 
year by year and a careful record kept to show the 
effect of various trends and factors Jti the growth, 
lly careful analysis it is possible to detect changes in 
trend so that estimates can be made a year or more 
in advance. 

The load estimates are discussed by the planning, 
operating and hydraulic engineers in consultation 
with the departments which are directly concerned 
with sale and load developments. The estimates of 
load are then compared month by month with exist- 
ing resources, taking into account suitable reserves 
of generation which shall be available to take care 
of emergencies. 

The results are incorporated in a chart which 
indicates the estimated peak surplus or deficit in the 
immediate future years under consideration. From 
a chart of this type it is possible to forecast the date 
for commencing the construction of a new develop- 
ment, taking into account the time required for con- 
struction. It may also provide a basis for decision 
whether the new development should be a "base 
load" plant wherein the generators installed is suffi- 
cient only to use the dependable flow of the stream 
or whether the site should he "over-developed" to 
carry peak loads by installing more generators. Addi- 
tional units can be installed in many water power plant 
at low cost. 

If there are several possible sites, one of which 
is to be selected for development, the procedure to be 
followed is to try to fit each of the alternative deve- 
lopments into the system by comparing its peak 
power and energy possibilities, as determined by the 
hydraulic department, with the load requirements of 
the system, and by determining what transmission 
lines and other facilities would be required to con- 
nect ‘che new power plant into the system to assure 
satisfactory operating results. 

In studying* this latter aspect, it is advantageous 
to use the “Network Calculator ” . By tiiis method, 
tjie effect of alternative additions of generators and 
transmission lines can be tried out in a short time with 
the confidence that if the system is constructed with 


the characteristics used on the calculator the operat- 
ing results will correspond. In such a study, a stpdy 
of power flow indicates the area with the greatest 
deficiency of power to which the new power source 
should be most directly connected. By this means 
the necessary transmission lines to connect the new 
power site and to reinforce the system internally for 
the heavier loads are also indicated. 

In this way, the alternative power sites are 
studied for widely differing conditions of load. 
Further studies indicate the value of short circuit 
current and the effect of these short circuits on the 
system. This information has a bearing on the trans- 
mission line requirements and the specification of the 
switching equipment. 

Finally, a system is agreed upon, and specifica- 
tions are prepared based on the results of the many 
sided studies. With these specifications the design 
section draws up estimates on cost of construction 
which will be consolidated with those of the hydrau- 
lic department for the resiiective sites. 

The estimates provide data for a comparison of 
the respective schemes of development from an econo- 
mic standpoint, and for a report on the capital cost, the 
cumulative cost, the transmission losses and the res- 
pective additions to the power resources of the 
system. 

It will thus be seen that the use of Network 
Calculator is invaluable in the planning and operation 
of a large electrical system. In the United State* 
and in Canada all large electric supply systems either 
possess their own Calculator or several utility con- 
cerns have combined to own a calculator on a co- 
operative basis. 

In addition to what has already been mentioned, 
the scheme of development of a multipurpose project 
should include the provision of a central testing and 
research laboratory of its own. The testing section 
will be responsible for the testing of all construction 
and installations as also for all equipments in use in 
the project. The research section of the laboratory 
will be engaged in determining what improvements 
can be introduced in the system for better operation, 
in power supply. The section will also carry on in- 
vestigations on such matters as conductor joints and 
vibrations, remote control of loads, treatment of 
wooden transmission structure, paints and protective 
coatings, masonry materials, grounding and ground 
resistance, development and application of device- 
such as lightning surge detectors and recorders, faul< 
localizers for transmission lines, strain gauges and 
crack detectors etc. Any large system will hav 
problems peculiar to their own system and it will F- 
the object of the research laboratory to deal with and 
solvg such problems. In co-operation with otF 
testing and research laboratories, they can also be o r 
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help in the formulation of standards to be adopted 
in electrical power systems.* 

• The author is grateful to the authorities of the 
Tennessee Valley Authority and the Hydroelectric Power 


Commission of Ontario for the unreseVved help and friendli- 
ness they extended to the author. The author has also 
made use of pamphlets issued by the Bureau of Reclama- 
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TN the* last few decades soil erosion has been so 
conspicuous and mortal in its blow to the pros- 
perity of agriculture and waterways in India that 
the necessity of its x immediate solution has now 
become a problem of major national concern. Soil 
conservation is a colossal problem in our country ; so 
colossal iu fact that it requires a critical review of 
our social and economic structures on the one hand, 
and of oivj farming and soil management practices 
on the other. Our soils have been fanned for cen- 
turies without having any appreciable fertilization 
except the sporadic application of manure which 
Stands insignificant as compared to the annual 
withdrawal of nutrients by crops. Some are still pro- 
ducing a fair yield, especially the alluvial soils and 
soils under good management ; while others have 
deteriorated considerably in yield and food value of 
crops. Today, there are more marginal and suh- 
tnarginal lands than good arable lands in our country. 
The problem of soil conservation, which means to 
conserve the soil ip situ and to maintain its produc- 
tivity, is not, as simple as some people may think. 

“Because soil erosion was neglected for many 
years/' says Kellog 1 , “is not sufficient reason, of 
course, for exaggerating it now. In fact, it is serious 
•enough as it is — exaggeration is unnecessary.” Many 
wild guesses have often been made by some people 
to exaggerate the seriousness of erosion by assuming 
that it usually takes about 800 years to form one inch 
of soil, or that there is so-called equilibrium in nature 
betwedh erosion and soil formation whereby the pro- 
ductivity of the soil is maintained. These sweeping 
statements are subject to serious criticism. The soil 
is not a static system as these people are apt to 
think ; but it is dynamic, being in a continual state of 
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•Kellog, C. B. "The Soils that* Support Us". 'New 
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change under the forces of its environment. As will 
he shown later in this paper, one inch of soil may be 
formed in a couple of decades depending on the kind 
of parent material and pedogenic processes, and soils 
even under Nature’s management may become un- 
productive in course of their genesis. However, from 
the stand-point of the life and dynamics of the soil, 
we may look upon erosion as a metabolic process of 
the soil body taken as a natural unit, the normal 
activity of which is to keep the soil young and fertile. 
In other words, too much erosion is serious as it 
removes the available products of weathering ; so is 
too little erosion, as in the humid regions, which 
impoverishes the. soil through excessive leaching of 
nutrients in the drainage water. 

Instead of making an arbitrary distinction be- 
tween geological and soil-forming processes as some 
of the leading pedologists are apt to do, we should 
define with Jenny* the parent material as the initial 
state of a soil systqpi, which gradually changes with 
time in its pursuit to come to a state of equilibrium. 
According to this concept, a mature soil is one that is 
in equilibrium with its environment. This is a much 
broader concept of soil formation and gives us a clear 
understanding of the processes whereby the minerals 
in the rocks arc unlocked and redistributed under 
the influence of the environment. 

Practically speaking, all soils, except of organic 
origin, are derived from solid or ground up rocks, 
which may have remained in situ, or which may have 
been transported elsewhere. The kind of rocks or 
their mode of origin is not of as much interest in 
pedology as it is in geology. Since, according to the 
climatic theory of soil formation, twt> different kinds 
of, rocks under the same climatic condition will give 


.•Jenny, ft. ."Factors of Soil Formation", 1st ed. New 
York and London, McGraw-Hill Book Co., Inc.J 1941, 



442 


SCIENCE AND CULTURE 


Vol. 18, No. 11 


rise to the saint group of zonal soil, or the same kind 
of rock under different climatic conditions will pro- 
duce different zonal soil groups Although, theore- 
tically, the climatic theory is accepted by many 
jHidologists, it might be well to point out some condi- 
tions where the climatic theory does not work. For 
example, the apparent lack of chernozems developed 
from acidic rocks such as granite, and the lack of 
so-called pedocals on rocks of acidic character in 
regions of low rainfall ({12 inches). However, to the 
students of soil fertility and agronomy the composi- 
tion of the rocks and their relative abundance are of 
considerable importance, e.g., the slates and the 
quartzites are very resistant to weathering and give 
rise to poor soils, basic rocks produpe more fertile 
soils than acidic rocks under the same climate, and 
so on. 

The soil-forming minerals are formed by the 
chemical combination of the elements which differ 
widely as regards their relative abundance in the 
lithosphere. For example, oxygen is the most 
abundant element present to the extent of 49'3 per 
cent, followed in decreasing order by Si, Al, Fe, Ca, 
Na, K, Mg, P, S, etc. Rocks, on the other hand, 
are composed of minerals, seldom of only one, but 
almost always of many kinds of minerals. Feldspars 
are by far the most abundant of all the minerals and 
constitute about 59 5 per cent of the material con- 
tained in igneous rocks. Next to feldspars stand 
amphiboles and pyroxenes present to the extent of 
16 8 per cent of the entire lithosphere, followed by 
quartz (12 0 per cent), micas (38 per cent), apatites 
(0'6 per cent), and the less abundant rock-forming 
minerals (7 3 per cent). Apatites are also found in 
small quantities ' in sedimentary and metamorphic 
rocks, and they arc more common in femic than in 
the more silicious varieties of the igneous rocks. The 
geologists estimate broadly that the lithosphere con- 
tains on the average 95 per cent of igneous rocks and 
5 per cent of sedimentary rocks consisting of sand- 
stone, shale, and limestone. 

Soil may be defined as a product synthesized 
under natural conditions by the interaction of different 
physical, chemical, and biological forces operating on 
the parent material, having poorly or well developed 
genetically related horizons depending on the inten- 
sity and duration of these forces, etc. Weathering by 
physical forces, such as unequal heating and cooling 
of the different minerals in the rock body, or alter- 
nate freezing and thawing, causes disintegration of 
the rock with an increase in sjiecific surface favouring 
more rapid chemical reaction. Chemical weathering 
is essentially a hydrolytic decomposition of Jhe mineral 
silicates accompanied by the liberation of the 
hydroxides of the alkali and alkaline-earth metals, as 
well as with the formation of complex alumino- or 
ferro-siliefe acids. ^Tliese bases are partly adsorbed 


by the complex silicates containing Al or Fe, and in 
some cases Mg and Mn, which constitute the ctey 
minerals ; and are either partly leached out in the 
drainage water as in the humid regions or partly 
present in the soil as soluble salts as in the arid 
regions. In regions perj>etually covered with snow, 
weathering is mainly physical because of temperature 
being a limiting factor, so it is in extremely arid 
regions because of moisture being a limiting factor. 
But the rate and period of chemical weathering in- 
' crease progressively in passing from the temperate 
towards the tropics, becoming most active in the 
latter. According to Ramann, weathering in the 
tropical regions is three times faster than in the tem- 
perate zones, and nine times more rapid than in the 
arctic. As regards the depth of weathering, the 
depth of the soil may be a few inches or a few feet 
in the temperate regions ; but it attains a huge thick- 
ness in trojiics and sub-tropics. Often one may have 
to dig 130-160 feet before the fresh rock is exposed, 
and a depth of 1312 feet has been reported by Vageler. 

There has been much speculation about the rate 
of soil formation. Although no detailed and 
systematic study has been made m this direction, few 
field and laboratory observations are available which 
may be taken with reserve. Jenny 2 presents a re- 
view of the literature dealing with soil formation as 
a function of time. It may not be out of place Jo 
mention here some of these interesting observations. 
For example, Akimitzev’s observation on the decay, 
of the Kamentz fortress in Ukraine, U.S.S.R., shows 
an average thickness of twelve inches of soil having 
been formed from limestone in 2330 years. On 
October 31, 1928, Eeoma Verestege made some obser- 
vations on Uangeiland island (between Java and 
Sumatra), which had received a deposit of pumice as 
a result of the stupendous volcanic eruption of 
Krakato in the Sunda Strait on August 26 a;id 27, 
1883. He found that in 45 years the surface soil had 
attained a thickness of 13*8 inches and there was re- 
markable removal of Na and K for this brief period. 
Hardy’s works with the recent volcanic ash soils of 
the Soufriers district in St. Vincent, British West 
Indies, show that within ten to twenty years sterile 
volcanic ash may give rise to fertile soils under the 
prevailing circumstances,, with a considerable accu- 
mulation of organic matter and nitrogen. These 
observations cause one to question the general validity 
of the statement that one inch of soil is fornted in 
about 800 years. 

With the progress of weathering, vegetation 
comes into play and a new condition bf equilibrium 
is set up. At first plants with minimum requirement 
for nutrients get their foothold in the partially 
weathered material, and a competition for existence 
gradually ensnes between plants with different re 
quirements. Some die out, while others survive in 
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.heir struggle, and finally a “climax vegetation” 
becomes dominant. With vegetation new conditions 
if equilibrium arise, and regional soil development 
processes begin. There is now a v redistribution of 
moisture between the plant and the soil system. 
Moisture loss as vapour is enhanced since there is more 
oss of water from flora-clad land than from bare soil. 
A. portion of the precipitation is retained by the soil 
:olloids and thus participates in weathering, while 
mother portion, especially in the humid regions, re- 
noves the soluble products of weathering and hastens 
he process. But this is not all. The vegetation and 
he climate now begin to exert their combined in- 
luence on soil development processes. Erosion is re- 
arded by the canopy of the vegetation and the bind- 
ng effects of the roots. Surface run off is reduced 
depending on the nature and density of the vegeta - 
ion, and downward percolation of rain water is 
accelerated. 

It may be interesting to quote here the opinion of 
some of the authorities on soil development under 
aatural conditions in tropical and temperate regions. 
In spite of the attention given to explain the origin 
nf.laterite soils, there is still much confusipn as to 
he real nature of soil formation and development in 
die tropics. Mohr’s 3 works on tropical soils and his 
suggestion about the selection of the right type of 
agricultural enterprises in such soils have at last been 
wrought within the grasp of our knowledge through 
an English translation by Pendleton. In the opinion 
of Mohr, due to intensive leaching even under virgin 
conditions there conics a stage when the weatherablc 
minerals themselves are exhausted and the adsorbed 
oases plus SO, , etc., are also practically leached 
out. Then the vegetation moves in the cycle : 
Organic matter — ^-mineralized — »-into the roots — > 
into the plant above ground — >-plant residues — r 
organic matter, and so on. But with each cycle losses 
occur, vegetation becomes sparse and finally dies out. 
If there wfire no erosion, presumably weathering 
would proceed in this way. However, the senile stage 
may be reached ■ even in the presence of erosion in 
the course* of centuries, when vegetation becomes 
thinner and erosion increases to remove what is still 
left of the elevated horizon. In this way the iron 
layer finally becomes exposed, dehydrated, and aged, 
and then forms the surface crust. Underneath lies 
the alumina layer, chiefly as nodules, and immediately 
below* it is the more or less silicificd tuff lying upon 
the parent material. That is the laterite stage ! 

De Turk 4 in discussing soil conservation from 

* Mohr, E.*C. Jul. “The Soils of Equatorial Regions 
with Special Reference to the Netherlands East Indies". 
Translated by R. h. Pendleton. Ann Arbor, Michigan, J. 
W. Edwards, 1944. 

4 De Turk, E. E. “Soil Conservation fro^i the 
Viewpoint of Soil Chemistry". Jr. Amer. Sac. Agron., 29, 
> 937 . 
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the viewpoint of soil chemistry gives a dynamic inter- 
pretation of soil development in the humid temperate 
regions. He states : “Soil deterioration is brought 
on by the natural processes of soil development, which 
may lxs modified in kind, or more frequently, in re- 
lative rate of progress, by agricultural practices when 
land is brought under cultivation. . . . The develop- 
ment of a soil, as Marbut has emphasized, is a con- 
structive process. But the continued action of the 
same forces, where no accretion occurs by alluvial 
deposition or by lowering the profile through natural 
erosion, is capable of reducing a soil to a very low 
level of producing capacity, particularly under condi- 
tions of poor drainage. ... All of these observations 
lit together to indicate that nature undisturbed in 
the climatic region under consideration will even- 
tually wear out a soil with respect to its P as well 
as in other respects.” 

The effects of excessive water erosion are evident 
in the hilly sections of our country by the presence 
of truncated profiles or gullies. Whereas, the chemi- 
cal sterility of the low-level laterites to a considerable 
depth may be attributed partly to greater downward 
leaching than surface run off and erosion. Kellog* 
states, “Some nearly level silty soils are poor for 
crops because of little run off while they were being 
formed. A large part of the so-eallcd ‘worn out* soils 
of eastern United States are of this kind — they never 
were fertile for crop plants, not even ‘when the 
Indians had them.’ ” 

The situation is different in the arid regions. > 
Because of the accumulation of soluble salts near or 
on the surface, a scanty shrub type of vegetation is 
prevalent there. The soils of the arid region, when 
irrigated with water and properly drained, arc usually 
very productive, since they contain sufficient amounts* 
of available phosphate, potash, and other nutrients. 
Although the content of organic matter and nitrogen 
is usually low, most of the N is present in 
the easily available form. Depending on the 
severity of the climate, both water and wind erosion 
may play their role. Wind whips up the finer in- 
soluble products of weathering and also partly the 
surface crust of soluble salts. Equilibrium is thus 
disturbed and fresh surface is exposed to weathering 
agencies. In the transition zone between arid and 
humid regions, weathering processes are of interme- 
diate "nature, and the grass type of vegetation is 
dominant, as in the black-cotton soils of India. Such 
soils are usually very productive,' and there iS little 
loss«of nutrients by leaching. 

Today, about three-fourths of tfie earth's surface 
isf covered* by sedimentary rocks or by material of 
detrital and alluvial origin. The formation of* a 
fertile soil rich in N and organic matter may* require 
under certain conditions hundreds of yeart. Every 
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year the grasses and forests add some organic matter 
to the soil by root decay or leaf-fall and so on. A 
portion decomposes and escapes as CO a gas, while 
the rest accumulates as humus and other intermediate 
decomposition products. This process is carried out 
mainly by soil micro-organisms, and finally an equili- 
hriuiu is reached between the amount added and that 
decomposed. Fungi usually become predominant in 
the surface litter of the forest soils ; bacteria, on 
the other hand, are the dominating species in 
grassland. Although the decomposition of organic 
matter is most rapid in the tropics, the annual pro- 
duction under virgin condition is, nevertheless, very 
striking. An annual production of above-ground 
organic matter from eleven to twenty-two tons per 
acre has been observed by different investigators, and 
even forty-five to ninety tons in the tropical rain 
forest have been recorded by Vageler. While an 
annual production per acre of \'4 to 2 8 tons for the 
temperate forests, of 0*22 to 0'44 tons for alpine 
meadows, and of 071 to 2 22 tons for prairie grasses 
have been reported by the Kuropean and American 
investigators. Also, no less important is the addition 
of organic matter from under-ground growth, namely 
roots. In ease of some grasses it may even equal or 
exceed the total aerial growth. 3 

Today, our virgin forests and grasses have 
almost completely disappeared and with them their 
dense canopy and their protective influences on the 
soil. Since the lands were brought under the plough, 
the organic matter was incorporated with the soil 
and began to disappear rapidly through microbial 
activity accelerated by tillage operation. The pre- 
vious root channels promoting good physical "condi- 
tion of the soil on decay were being gradually filled 
up by the washing in of the soil particles from above. 
In many cases perennial crops were replaced by the 
annuals, and mixed crops, so characteristic in nature, 
were substituted by “monoculture”. The addition 
of organic matter from the residues of cultivated crops 
was fairly low. The accumulated natural “reserve” 
declined rapidly at first, then the absolute loss was 
proportionately less and its decline less noticeable, 
until the soil was brought to a state of low organic 
matter content in equilibrium with its new environ- 
ment. Experiments in Ohio and Missouri Experi- 
ment Stations point out that intertilled crops such 
as corn, potatoes, cotton, etc., are twice as destructive 
as small grains like oats, wheat, and barley, in ex- 
hausting the organic matter “reserve” of the soil* 
As a result of the disappearance of the organic 
matter, soil structure deteriorated and the porosity, 
especially the info-capillary pores — so essential to free 
drainage and good aeration, was reduced. Conse- 
quently, the soil became more compact and loss re- 
ceptive to rain water and proper root development 

was hampered. In other words, this is the min- 
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induced physical change in the soil that accelerates 
run off and erosion, increases flood-hazard, and accen- 
tuates occurrence of drought injurious to the grow- 
ing crops, etc. 

Now, we shall consider the deterioration of our 
soils from the view-point of soil chemistry, as in- 
fluencing, or influenced by, soil erosion. When the 
virgin forests and grasslands were first used for agri- 
cultural purposes, the crops used the accumulated ‘ 
“reserve” of fertility which was usually greatest in 
the surface soil. The yields might have possibly re- 
mained fairly constant in the beginning and, then 
began to decline as the “reserve” was being 
gradually exhausted. Losses of nutrients occurred 
through harvested crops, grazing, erosion, and leach- 
ing iti the humid regions ; while the gain was 
especially through manure, sowing seeds, and 
occasional growing of legumes. Due to their 
economic distress our farmers most often use the cow 
droppings as fuel. However, the amount they return 
to the soil per acre is less than a ton on the average, 
which is quite insignificant to replace the total loss. 
Moreover, manure is an unbalanced plant-food carrier. 
The practice of growing anti ploughing under 
legumes in a rotation, so essential and economic to 
restore the organic matter and nitrogen content of the 
soil, had to be gradually abandoned due to the more 
pressing needs for growing crops for human consutyp- 
tion. It should be pointed out, however, that merely 
growing a legume does not necessarily enrich thy 
soil in N if the crops are harvested. It has been 
observed by some workers that of the total N used 
by legumes, two-thirds is supposed to have been con- 
tributed by symbiotic bacteria and is removed in 
harvested crops ; approximately one-third of the total 
amount is taken up from the soil “reserve” and re- 
mains in the roots and stubble. 

It is necessary to discuss briefly the nntet re and 
magnitude of the nutrients losfr through erosion. 
Generally the surface soil of cultivated hinds is richer 
than the sub-soil, in P and organic matter, which con- . 
tains almost all the N and vS in organic combination 
gradually decomposing into simple inorganic com- 
binations through bacterial action. Although the* 
surface soil contains less total it than the sub-soil 
does, the availability is .greater in the former. The* 
greatest loss due to erosion of cultivated lands is the 
loss of organic matter from the surface-foot of tin 
soil, as well as the loss of fine silt and soil fcolloid 
The non-colloid fraction usually consists of primary 
minerals and, being resistant to weathering, change^ 
slowly. They are, therefore, of least* significance 
an immediate source of nutrients for crop growth, 
though not n'ecessarily in the humid tropics, in the 
temperate and other regions. Micas occur chiefly m 
fine /silt and coarse colloid and it is the loss of the e 
fractions which accounts for K deficiencies in soil*- 
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Similarly, phosphatic minerals, both primary and 
secondary, are resistant to weathering and thus of 
lotk' degree of availability to plants, and the loss of 
the colloid fraction of the soil means a loss of avail- 
able P. 


The loss of nutrients in the drainage water iu 


humid regions also requires very serious considera- 
tion. Experiments to determine this loss have been 
conducted at the Agricultural Experiment Station at 
Cornell, Genevea, and Tennessee in the V. S. A., and 
at Rothamstead and Aberdeen in Great Britain, and 
elsewhere. It is not possible to go here iu detail 
about these experiments. The readers may consult 
the book of Lyon and Bookman*’ for reference-.. 
Apart from the conflict in the observations ot the 
different workers, certain features are particularly out- 
standing. There is very high loss of X from bare 
plots, very small amount from cropped holds, ami 
negligible amount from sod crops. Hue to the small 
amount of P in the soil and the tenacity with which 
it is held by the soil colloids, its loss in drainage is 
very negligible. With soils of medium to heavy 
textures, losses of N and P as removed bv crops are 
greater than those removed by leaching. The serious- 
ness of leaching is reflected in a practical way by 
the high losses of Ca, Mg, and to some extent by 
that of H* The position of K is intermediate. The 
high loss of Ca even under cropping conditions 
suggests that this element is particularly very mobile 
and subject to loss by leaching. Lyon and Buekman 
• (loc. cit.) in summing up the effect of leaching on 
soil fertility remark : “Were it not for leaching, we 
would have no litnc, sulphur, and potash problems or 
they would sink into insignificance, fhe idea that 
crops in themselves and alone are responsible for 
fertility decline is absurd. Leaching and erosion play 
their part, and it is a large one, in reducing the 
productivity of soils.” 

TluTabove tr en d of drainage losses is substan- 
tiated to some extent by a study of the analytical 
results of river and sea water. Clarke 6 has given a 
review of some, of these studios. For example, Na 
and K are nearly equal in amounts in the igneous 
rocks, but** they pass unequally into the streams in the 
proportion of. 4 respectively. In the ocean the 
difference is farther increased, Na being thirty times 
the amount of K. ,In general it may be said that, 
with a few exceptions, the analyses of the river 
w T atc*cs show the common nutrient kations in the 
following order : Ca>Mg>Na ; but there is a com- 
plete reversal of the order in the oceans. The rela- 
tive proportifln of the anions C0 3 , S0 4 , and Cl are 
in the decreasing order as named, while the order 


9 hr on, T. L, and Buekman, H. O. The Nature and 
Properties of Soils”. New York. Ihe Macmillan Lp., 1943. 

•Clarke, F. W. “The Data of* Geochemistry, eel.. 
Washington, Govt. Printing Office, 1926. 


is reversed in the oceans. There is little or no trace 
of P in either the river or the ocean, and the pro- 
portion of K is quite Mnall as compared to other 
kations. 

Almo>t all over India our soils have declined in 
fertility, incapable of maintaining the health of our 
population with the requisite supply of a well- 
balanced and normal diet. The chemical depletion 
of our soils has advanced so far that their long-time 
cry for the return of nutrients is now becoming more 
obvious by the prevalence of diseases like rieket, 
ostomalacia, tooth-decay, etc., among* our population. 
Furthermore, our cattle arc not free from diseases 
resulting from malnutrition. As may he seen from 
the works of Ilarrassowit/ and Fox in India, Lacroix 
and Boiteau in* Guinea, the latcrite soils are very poor 
in essential nutrients. The alkali and alkaline-earth 
metals are either present in very small quantities or 
entirely lacking down to a considerable depth in the 
soil. Na is almost entirely leached out, while K may 
be present in certain cases in very small amounts 
but very slowly available to plants. In almost all 
the cultivated lands in India X and P are invariably 
deficient, whereas K will usually be deficient in sandy 
and organic soils, as well as in the highly leached 
soils of the humid sections of our country. 

The measures to be advocated for controlling 
erosion in India should be simple and inexpensive. 
In fact, the problem of soil conservation will vary in 
different sections <>f ihc country, yet (he general . 
principles may (>e briefly stated here. 

The first step in the control of run off amf^erosiott 
in the cultivated lands should he to establish a 
vigorous plant cover. This will require adequate soil 
fertility ami soil tilth. A vigorous plant cover will 
protect the soil from the beating and eroding action 
of the rain w ater, and w ill also leave more organic 
residues in the soil. Instead of growing continuously 
intertilled crops, a sound rotation within the economic 
reach of the farmer must be adopted. Grass, pre- 
ferably a mixture of grass and legume, should be in- 
cluded in rotation. The beneficial effect of grass in 
improving soil structure lias long been recognized. 
Bradficld 7 states: “There is little evidence to indi- 
cate, however, that a good physical condition of the 
soil can be maintained when planted continuously 
year after year to intertilled crops even when gene- 
rously fertilized. The yields of wheat on the Rotham- 
sted Experimental Station have declined and the 
physical structure deteriorated even when twenty-five 
tons of manure per acre per year were applied.^ 

The benefit of practising a definite rotation from 

• • 
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the standpoint of soil c innervation can be ^ceti from 
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The adoption of other simple erosion-control 
measures suc h as contour farming and strip cropping 
will also be economically feasible and will help to 
cheek erosion in our cultivated lands. Here also rota- 
tion will be a usual practice. Evidences from different 
experiment stations in the U. S. A. indicate that 
contour farming with well-established sod-waterways 
used in combination with recommended soil treat- 
ments and crop rotations may reduce erosion from 50 
to 100 per cent. Strip cropping is more effective 
than contour farming alone, in checking erosion. It 
can be recommended for slopes too erosive for con- 
tour farming, because the entire slope is not ploughed 
for any one erosive crop, and no two adjacent strips 
are ploughed at the same time. In addition the entire 
soil is not deprived of protection against erosion. 
These two measures may also be recommended for 
regions subject to wind erosion. 

The control of wind erosion will also consist in 
applying simple and inexpensive measures, such as 
trashy cultivation, wind-breaks op living plants or 
picket fence, rough soil surface, blanket of vegeta- 
tion, as well as holding water by level terraces, con- 
tour furrows, or lister furrows, and so on. Experi- 
ments in this country have shown that leaving plant 
residues on the surface, unlike the practice of 
ploughing under, decreases the blowing and washing 
of the soil. But this practice interferes with weed 
control in the humid sections of the country. In 
controlling gullies advantage should always be taken 
first of healing with the help of growing vegetation 
adapted to the particular environment, or of such 
simple structures as bush or earth dams, in order 
to allow the vegetation to make a stand. • 


* Red Plains Soil Erosion Experiment Station, Guthrie , f 
Oklahoma, U.S.D.A., SCS-AP-tf. P. 4, 1936. 

f Fourteen years* results. Missouri Agricultural Expe- 
riment Station Research Bulletin 177 , 22, 1932. 

♦ A 3-year rotation. * 


Terracing is a very costly operation and the 
feasibility of its practice under general farming in 
India is very much doubted. The maintenance of a 
stable terrace channel with a safe outlet is the pre- 
requisite to successful terracing. Terraces are very 
helpful on gentle slopes, particularly where there 
has been but little erosion. But for the steeper slopes 
of the same kind of soil, terraces are not as useful for 
the growing of cultivated crops as they are when 
used as an adjunct to permanent pasture. Moreover, 
the construction of broad-base terraces on soils having 
a dense and impervious sub-soil rnay require a part 
of the unproductive sub-soil to make a new surface 
soil. However, level, or nearly level, terraces may 
be used on permeable and gentle sloping lands in 
regions of low lainfall where water control is the 
primary objective. It should be pointed out that 
terraces alone* cannot provide complete protection 
against erosion unless reinforced by rotation of crops, 
contour fanning, strip cropping, and so on. 

Many of our present marginal and sub-marginal 
lauds, badly damaged by erosion, may need to be put 
under grass or forest for restoration of their produc- 
tivity. < »rass sod, if properly , fertilized, is very 
efficient ru increasing the productivity of the worn- 
out *oiK In an experiment started ifi 1807 in Nort- 
humberland, Knglatid, and still in progress, it has 
been shown that a field fertilized with basic slag 
equivalent to about 1000 pounds of 20 per cent super- 
phosphate per acre at intervals of six years has 
steadily built lip the top-soil at the rate of approxi- 
mately half an inch per annum and is thickly inter- 
spersed with the fibrous toots of grasses and legumes 
(fig. hi). The adjacent untreated plot possesses little 



Fig. 1 <t. Fertilized grassland with a well- 

developed dark -blown A horizon. «/ 

more than an inch of true top-soil, overlying a stiff, 
yellow-coloured clay, with few roots (fig. 16). In 
addition to being used as pastures for cattle, such 
grasslands have,, immense potentialities to supply 
human food in case of any national emergency. For 
example-, more than four million acres of England's 
famed grasslands were ploughed up during this war, 
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with remarkably hit;h yields of giains potatoes, and 
other crops. 



H). rnfertilized plot with lit tie A horizon. 
(By courtesy of Assistant Professor D. B. 
JohnsiuneAV.illace, Cornell rniver.sin .) 


The regeneration of our eroded soils l>\ putting 
under ^rass or forest will require additional lands to 
be brought under cultivation or additional means to 
increase the* yields, or both. This may be success- 
fully done by : (1) bringing arable waste lands under 
cultivation with good drainage, irrigation, and so 
on : (2) by forcing up the productivity of our present 
cultivated Soils by liberal fertilization and liming, 
goo t d soil management, and good farming practices, 
etc. ; (3) adopting suitable and inexpensive erosion - 
control measures : and (4) using high-yielding strains 
of crops, etc. It should be noted here that the use 
of high-yielding strains will deplete the soil ferti- 
lity more rapidly than the ordinary varieties and the 
yield will then go down unless liberal application of 
fertilizers or manures is occasionally made. 

Closely connected with our national .soil conser- 
vation program is that of ameliorating " usar " lands, 
whit'll CWSTvast tracts of our country. The injurious 
concentration of soluble salts in the root zone, or in 
some eases the predominance of Na ion in the clay 
complex, has rendered these soils unsuitable for agri- 
cultural use. However, by leaching with under- 
drainage and* ’by treatment with gypsum, and so on, 
shell soils can be utilized quite economically. The 
ni tensity of reclamation will depend on the nature 
uid properties of the soil to be’dealt with. As already 
mentioned, they usually contain sufficient K, P, 
He., fox growing luxuriant crops for a number of 
.'ears. The use of alkali-resistant crops such as sugar - 
•’ ets, sorghums, barley, alfalfa, etc., is an important 
Mature in the utilization of alkali lands. Some fruits 
lii;e pears, oranges, and especially grapes are 
markedly alkali-tolerant. Unfortunately, this pro- 
*’• m in India has not yet received the attention it 
<k serves. Here also the occasional growing of legugic 
;i! 1 grass sods will improve the soil structure so often 
aitected by the formation of a. thin surface crust by 


irrigation water, hi Atgculiitn experiments are in 
pi ogress to reclaim her alkaline aud saline soil for 
agricultural purpose-. After one or two years of 
irrigation bailee and sorghums ate grown in alkali 
and saline soils respectively, which are later ploughed 
under :e> green manures and followed by alfalfa or 



lag. 2 . 1 . hand before reclamation. 


cotton. No manures and fertilizers have been used in 
these experiments, which were started in 1941. An 
average yield of 720-1300 lbs. pounds of seed cotton to 
the acre as compared to 172 pounds in control was 
obtained. The reclaimed land with a stand of sor- 
ghums which attained a height of about 71 inches in 
lull growth, is shown in lig. 2b in contrast to the 
barren laud before reclamation. 





Fig. 2b. Land after reclamation and plant- 
ed to sorghum. (By courtesy of Mr. Man- , 
fredo Keichart, Facwltad de Agronomia 
Veterinaria, Budnos Aires.) 
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Pasture management deserves some special atten- 
tion in connection with ■»«>}! conservation. Today, 
there is a serious shortage of pasture lands in our 
copntrv. From the experiences of other countries it 
i ‘an he said with a fair decree of certainty that 
occasional application of superphosphates, lime, and 
potash in some cases, will he most indispensable in 
maintaining the quality and quantity of the forage 
crops, although the N requirement may he met to a 
considerable extent by growing legumes in combina- 
tion with greases. We should not exaggerate the 
degree of effectiveness of controlled and rotational 
grazing in checking erosion under conditions where 
no provision is made for applying the nutrients to 
the soil to compensate for those partly fixed by the 
cattle and partly sold off the farms as dairv products. 
No campaign for fewer and better cattle or for rota- 
tional and controlled grazing can succeed unless 
there are plenty of thrifty pastures in our country. 
Similarly, a gradual replacement of our plough and 
transport cattle by tractors and modern vehicles is as 
vital to our national economy as is a campaign for 
fewer and better cattle. This will remove the un- 
necessary pressure on our lands and increase the 
efficiency of the marketing for agricultural products, 
and so on. This will decidedly favour the practice 
of better soil conservation. 

A few words about flood control. It must be 
remembered that successful flood control should re- 
quire good soil conservation : that is, the utilization 
of the entire water-shed of the unnilv river should 
be planned on the basis of slope class. Strongly 
sloping lauds should be put under forests, better on 
the community basis so that each village or a group 
of villages will own a certain area of forests to be 
managed by proper silvicultural practices. This 
measure will enable them to release eowdung for 
manuring their crops. Moreover, afforestation will 
have additional advantages in our national economy 
which cannot be discussed here in this short article. 
Lands in next grade of steepness should be put under 
pastures, while moderately sloping lands may be put 
under the plough with proper erosion-control 
measures already discussed, 

I have discussed at some length the physical side 
of the soil conservation problem in the light of the 
feasibility of the application to our country of the 
various mechanical and biological control measures 
which have been developed iu U.S.A. as a result of 
experimentation. By constructing a few terraces or 
by asking our farmers to adopt such and such erosion- 
control measures would not solve the problem unless 
a vigorous and thrifty growth of vegetation can be 


maintained, and this can only be done by keeping the 
soil in good tilth and fertility. Chemical fertiiizefs, 
like good soil management and farming practices, 
u ill play a great role in making soil conservation a 
success. Additional expenses incurred in adopting 
erosion-control measures should be compensated by 
increased yields partly through fertilizers. Fallowness 
which impoverishes the soils through leaching and 
erosion should be abandoned. 

It would be erroneous to decide if erosion is the 
cause, or effect, of declining soil productivity in our 
country. There is no use in arguing as the scientists 
of the nineteenth century did about ihe cause and 
effect of material phenomena, but we have to under- 
stand the true nature and role of the different pro- 
cesses that are at work to bring the rocks and mine- 
rals in equilibrium with the environment, marking off 
the different states of the equilibrium by a series of 
changes in their flora and fauna either in amount or 
m kind. We should look upon cropping as a means 
to accelerate some of the processes which have been 
going on at a slower rate under natural conditions, 
and that the removal of the qlicmical elements in 
crops harvested from the lands adds to the depletion 
of the more easily available portion of those elements. 
We should also see that normal erosion is not inter- 
fered with in our soil conservation program, that 
leaching is not accelerated at the cost of erosion, and 
that our more productive soils are not neglected 
while putting too much emphasis on the ‘'problem 
bov.” Bradfield ( loc . c//J, in discussing soil con- 
servation from the viewpoint of soil physics, states : 
“In our national soil conservation program we must 
not allow our more productive arable lands to become 
the neglected step-child in our pedological family.” 

The success of our national soil conservation 
program will also need a change in (ntr^present 
land-tenure system. The economic instability of our 
farmers has forced them to forsake the practice of 
good soil management inherited from our ancestors. 
Can we expect a farmer to care for keeping'up the* 
productivity of a land on which he owns the right 
to plough for one year and is deprivecf*of the sani^ 
right the next year? Or, can a farmer having owner- 
ship over a small plot of land be expected to adopt a 
sound rotation of crops when he has to devote almost 
his entire land to growing cash crops intensively for 
his living? We cannot help our people bx* simply 
imbibing ideas from America and England unless 
we can translate them into action. These are the 
problems we have to tackle and sqlve.* 

* The author is indebted to Professor R. F. Chandler, 
Jr., Cornell University, for his valuable suggestions and help. 
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T 0 tlie layman ‘soap’ is associated with detergency 
(cleansing), foaniincss, slipperiness, wetting 
action, emulsifying power and many other well- 
known typical properties. To the chemist ‘soap’ 
stands for some sodium or potasftnn salts of fatty 
acids obtained by saponifying fats and oils with 
caustic alkalis. The term ‘soapless soap’ is used to 
mean substances which have quite a few of these 
typical properties of soap but are chemically quite 
different from the ordinary soaps. In fact they are 
often derived from sources other than fats and oils 
of vegetable and animal origin, which latter serve as 
the chief sources of raw materials for common 
soaps. In some cases, they are derived directly or 
indirectly frpm petroleum but quite a few of them 
are derived from fats and oils through a series of 
chemical reactions. * 

J, IMITATION OF ORDINARY SOAFS 

• The common soaps suffer from a great draw- 
back ; they. cannot be used efficiently in hard water, 
Miicli not only causes wastage of the soap by pre- 
cipitating it as calcium and magnesium soaps but also 
produces an unsightly soil on the cleansed material 
by depositing this sticky precipitate on it. Also, in 
the textile industry very often special types of deter- 
gents are required to be used in an acid solution say, 
in a scouring bath, and in many processes good 
wetting agents or surface tension depressants similar 
to or ‘better than ordinary soaps but having none of 
its usual disadvantages are wanted. Attempts were 
therefore made to produce some substances which 
maintain their soapy properties under these stringent 
conditions where ordinary soaps failed to do their 
.duty, 

Historical Devklopmknt 
• 

Dyeing assistants, such as Turkey red oil (sul- 
plionated castor oil) which in some sense is a soap- 
less sOap are known and* have been used by the 
textile industry for a long time. But the real start 
in the industrial career of ‘soapless soaps' was made 
when some research chemists in Germany observed 
in 1930 that cetyl sulphates and similar compounds 
derived from higher alcohols foam copiously in water 
and compare very favourably with soaps in .almost 
all the typical ‘soapy’ properties. Moreover, tjthese 
new compounds functioned without interference in 


hard water since their calcium and magnesium salts 
ate quite soluble in water. The first ‘soapless soap’ 
was then marketed shortly in Germany by I. G. 
Farhenindustric under tin* trade name Igeopon and in 
I’.S.A. by the Gardiuol Corporation, u joint venture 
of du Font and Printer it Gamble, under the trade 
name Gardinol. 

The textile* market immediately caught upon 
these products as ideally suited to their purpose, and 
it became evident that the ‘soapless soups’ despite 
their higher price had come to stay. In other fields, 
the manufacturers were quick to realise the unique 
advantages of these newer detergents and many now 
extremely populai household- products like ‘drene’ 
shampoo, ’pepsotlent’ tooth paste, ‘Dim’ no-rinse 
dishwashing compounds, ‘Draft* extra powerful deter- 
gents, brushless shaving creams, etc. were introduced 
in the market and they all met a ready acceptance. 
This warm reception is understandable as the pro- 
ducts have unique advantages over their predeces- 
sors. For example, if soaps are used to wash hair 
using hard water a kind of stickly precipitate, the 
calcium or magnesium salt of the fatty acid, is depo- 
sited on the hais which is very difficult to remove 
by rinsing. This deposit gives a dulness to the hair 
and so in almost all modern shampoos ‘soapless soaps’ 
are used which do not dull the hair and often add a 
brightening effect on it. 

However, these synthetic detergents and surface ’ 
active agents, though the product of only an infant 
industry born in early thirties have already assumed 
quite a large tonnage. The growth can be judged 
from the fact that the poundage in U. .8 A. has 
leaped from about 100 million pounds in 1940 to 
about 600 million pounds in 1947 — not an inconsider- 
able figure in comparison with any other speciality 
chemical. 

Classification and Chemistry 

These synthetic detergents and surface active 
agents have quite a variety of chemical structure. 
For convenience they can be classified as follows : — 

*(1) Sulphated alcohols; R-0-SO,Na. 

(2) Alkyl aryl sulphonates ; R*C,H«SO,Na. 

(3) Alkyl sulphonates ; R SO,Na. 

(4) Sulphated and sulphonated amides, estefs, 
amines, etc. R CO.NH.CHaCH,SO|Na ; R 
COOCHjSO.Na etc.- 
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(51 Cattonh* siiriacc active agents ; RNH^, Cl ; 

KL\!I 4 S*CI . 

((51 Noiikhik' snap?*; k CO( >CH 2 .CHnlI.CII 2 
< >11, etc. 

(7) MK< xllaneoiK uncla-sified types ; Cll.COO 
R.C1US< ) v Na) C OOk, etc. 

All of them except the nonmnic type- have one 
chemical feature in common, They are derived from 
various tvp».s of chemical compounds on which are 
attached a Ion# hydrocarbon chain usually contain- 
ing twelve or more carl mil atoms at some place at 
different point and a solubilising group Mich as 
SO,Na, OSU^Na, Cl etc. This feature will he 
noticed in the simplest type shown in the above list 
where R stands for a hm# hydrocarbon chain, 
usually containing twelve or more carbon atoms. In 
short, all soaps have both polar and non-polar groups 
in the same molecule and a balance between this 
polar and nonpolar portion /. t\, in the terminology 
of colloid chemists, the hydrophilic-hydrophobic 
balance, determines its soapy nature. These agents, 
are generally sold under various trade names and so 
it is often difficult to know the real chemical nature 
of the commercially available ‘soapless soaps*. 

In point of bulk production, the group (2) com- 
pounds, the alkyl aryl sulphonotcs top the list con- 
tributing about half the total tonnage of the synthetic 
detergents. Very well-known commercial agents of 
this group are the N accounts manufactured by the 
Allied Chemical and Dye Corporation. These have 
the formula p- RC rt H 4 S() :i Na and *are prepared by 
condensing an unsaturated hydrocarbon with benzene 
to produce RC 0 H. which is subsequently sulpho- 
nated. 

The sulphated alcohols come next in importance. 
'They are prepared from fatty acids, and therefore 
ultimately from fats and oils, by reduction to the cor- 
responding alcohol by catalytic process and subse- 
quent treatment with sulphuric acid. 

Compounds of group (4) and (5) are generally 
derived from fats and oils and some of them are very 
important articles of commerce particularly in the 
textile field. The cationic surface active agents are 
rather peculiar in having a strong germicidal action 
and they bid fair to replace the common carbolic acid 
antiseptics in many fields. We shall refer to them 
later. 

Of group (7) two types of members need special 
mention ; firstly the mono-fatty acid ester of poly- 
alcohols or polyalkylol ethers for example, glycerol 
monostearate and tetraethylane glycol nionolaurate ; 
and secondly the** aerosols, for example, aerosol OT 
which is dioctyl sulphosuccinate. It should be noted 
that the first type is nonionic and hence these and 
similar compounds are often referred to as non-ionjc 
soaps as opposed to the usual anionic soaps and the 


cationic soaps (group 5 above). The nonionic soaps 
arc extensively used as emulsifiers specially in tfood 
industries. 

The history of the development of aerosol is 
interesting. They are quite recently developed and 
are one of the most powerful wetting agents known. 
It happened that American Cyanamide Company was 
stuck up with a large quantity of maleic anhydride 
lor which they were looking for an outlet. Mean- 
while, commercial production of octyl alcohol was 
a -uccess in ILS.A. and this chemical also needed 
a role to play. The research chemists of American 
Cyanamide conceived the idea of esterifving maleic 
anhydride with octyl alcohol to produce the diester, 
COOC«,H.,- CH : CH CO(.)L\Hj 7 , which added up 
sodium bisulphate, Xa IISO., to give the desired pro- 
duct, aerosol < >T i.c., dioetvl sulphosuccinate, 
COOC H H ir CH(S(),Xa). CH a C(M)C»H I7 . “It is a 
strange fact” observed the group leader of this 
research section at American Cyanamide Laboratory 
at Stammford, Connecticut, when the author visited 
them early in 1947 “that our first child lias so far 
been the best”. 

« 

Industrial Tsks 

The ‘soapless soaps’ are used fer various 
purposes which can be roughly classified into two 
major groups: — (1) uses which depend on the deter- 
gent i.i\, cleansing action and (2) uses which depend 
mainly on the power of lowering the surface action. 
“ Soap less soaps* used for the first purpose are widely 
and better called ‘synthetic detergents* and those 
used for the second purpose arc called ‘surface active 
agents’. The properties of wetting action and emul- 
sifying power are of course, derived from the surface 
tension depressing power of the soap though in many 
cases there is a lack of direct correlatiou^J^twocn 
these properties owing to some specific interaction. 

The scientific study of surface active agents has 
greatly helped to clarify our ideas of detergency and 
related properties. It has been demonstrated* that 
detergent power, foaminess, lowering # of surface 
tension, emulsifying power, wetting and dispersing 
action, penetrating power, solubilization power, etc., 
though they generally fjo hand in hand, are not 
necessarily interrelated. An agent may foam copi- 
ously but may be without much cleansing power 
whereas some of these ne\Ver detergents are wonder- 
ful cleansers but have only little foaming power. 

A number of industries uses these agents for 
varied purpose very often indispensably. Naturally, 
textile industries top the list in volume consumption 
as dyeing assistants and detergents. Various processes 
are conducted under such stringent conditions as to 
make ^ordinary soaps totally inapplicable and hence 
‘soapless soaps* are usually employed and in fact, the 
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newer soaps have almost completely displaced the 
conventional ones in the speciality fields. The 
process in which these agents are used, to name v a 
few, are vat and acid dyeing, bleaching, kier boiling, 
stripping and mercerizing, which all require some 
assistants composed of ‘soapless soaps 1 as detergents, 
penetrants, wetting agents, lubricants etc. for suc- 
cessful processing. In making emulsions for the 
cosmetic, pharmaceutical, food and other industries 
where varied conditions arc met with, these agents 
play a very useful role, often in very small concen- 
trations sometimes for unique effects, liven choco- 
lates do have a little of these agents to increase its 
‘mellowness* and to margarine is added a member 
of this group so as to reduce its spattering while put 
on the hot frying pan during cooking. 

These agents are put to innumerable other uses. 
To mention a few, in pickling and electroplating 
baths, ore flotation, inks, lubricants, cutting oils and 
paints, mostly for their wetting and dispersing action. 
An unusual use is for making water ‘wetter* for fire 
lighting. Aerosol OT of American Cyanamide 
Company is so powerful a wetting agent that ducks 
get drowned in a tank of water containing a lyinute 
concentration of this agent. It should be pointed out 
that these agents are used in very small concentra- 
tions general 1 ) 1 ' from one per cent or so in mostt eases, 
down to even one in a million in flotation practice. 

Xu soaps both ordinary and otherwise have the 
peculiar property of taking up in solution otherwise 
insoluble substances. This phenomenon is called solu- 
bilization and the author observed while working in 
Prof. McBaiiPs laboratory in California that under 
favourable circumstances some of these agents such as 
hodecylamiue hydrochloride and hexanolamine oleate 
are so powerful as to be able to solubilize about three 
times their own weight of an insoluble substance say, 

\\ a ter. in* * oh Uaroform . This property is much taken 
help of in many industries viz., cutting oil and per- 
fumeries. A very recent development is the com- 
mercial use of a ‘soapless soap*, sodium xylene sul- 
phonate to extract out lignin type materials from 
wood pulp leaving the cellulose almost in its native 


SOAPS 

The cationic soaps are quite interesting from 
chemical standpoint. They are mostly quarternarv 
ammonium compounds, pvridinium compounds or 
alkyl betaiiu* hydrochlorides. Typical example of 
the first class is' laurel dimethyl benzyl ammonium 
chloride, C u .II.,lCIl a ). tl (CJl 4 CH a )N + Cl , while* 
cetyl pyridiiiium bromide, C itt H via CYIUN^Br'' is a 
good example of the second class and cetyl betaine 
chloride, an antispattering agent in margarine belongs 
t<> the last class. It should be noted that in this type 
the soapy property is due to the cation as opposed 
to that in soap where the negative ion is the seat of 
the soapy property. As a result, these cationic soaps 
arc not compatible with ordinary soaps or any other 
anionic detergents and usually they precipitate each 
other. These cafionie detergents have the very im- 
portant property of having high germicidal power, 
and their main uses are as antiseptic in the dairy 
industry, for disinfectant in restaurants and other 
public cooking establishments, etc. Some special 
compounds of this class have a phenol coefficient of 
nearabout 400 and above, and they are marketed in 
dilute solution as surgical antiseptic, to replace ‘lysoP 
and other common phenol derived compounds. 


Possibility in Iniua 

In conclusion it should be pointed out that there 
is an enormous possibility and an unlimited scope for 
production of some of flu.e useful chemicals in our 
country. There at£ very few industries where the 
production schedule could not be speeded up with 
their help. As we are big producers of oils, and as 
most of the steps are simple organic reactions which 
do not require complicated technical appliances, we 
must now see that the production of these important 
class of chemicals is considered in our basic industrial 
development plan. We have all the raw materials 
for some type. Of course the process of production 
and the associated technical know-how' are closely 
guarded secrets. But it will not be at all difficult 
for us to develop this industry provided from now on 
our national government formulates a bold plan well 
ahead to meet this contingency. 
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A HOME FOR THE NATIONAL INSTITUTE OF SCIENCES 

OF INDIA 


rnj|K Foundation Stone of a permanent Home 
* for the National Institute of Sciences, the pre- 
mier scientific society of India, was laid on a plot of 
land on Muttra Road, New Delhi, by Pandit Jawahar- 
lal Nehru, on the 19th of April, 1948. The plot is 
just outside the walls of Old Delhi, and faces the 
historic site of Kotia* Feroze Shah (city of Sultan 
F croze Shah Tughlak who reigned from 1351-1388 
A.P.), The site is between Old Delhi, and the official 
town of New Delhi, and its choice is symbolic of 
the union of official and non-official*ltfe, of the meet- 
ing of representatives of science, and of government 
officers in the metropolis of India. 

The new Home when completed will contain the 
administrative offices of the Institute, offices for 
publication, lecture halls, meeting and committee 
rooms, library and reading rooms, and quarters for 
assistant secretary who will be the chief administra- 
tive officer of the Institute, and quarters for other 
members of the staff. It is also intended to have 
some other residential rooms for the occasional use 
of Fellows who may be visiting Delhi and for dis- 
tinguished foreign guests. In its Fellows, publica- 
tions, and libraries, the Institute will have a ‘pool of 
knowledge* which will be extremely useful for the 
Government in these days, when science is pene- 
trating almost every walk of life. 

We notice that there is a certain amount of 
confusion regarding the functions of the Institute, 
as is evident from the Premier’s speech on the 
occasion, in which he deprecated the founding of 
sych an Institute at the capital city, the atmos- 
phere of which in his opinion was not stimulative 
for any creative work. This* misunderstanding is 
due to the unfortunate use of the word — ‘Institute* 
in a number of different senses and we are sorry 
that the distinction was not made clear earlier to the 
Premier. The proper name for the' National Institute 
of Sciences of India should have been the ‘National 
Indian Academy of Sciences*. 

The ‘National Institute of Sciences* in spite of 
its name, is not a research institute , but its functions 
are similar to those of the “VInstitutc Francaise” 
which co-ordinates the activities of the four national 
academies of France. The historic reasons for the 
chbice of the name ‘Institute’ which in India is used 
in a different sense (meaning a research place* with a 
laboratory attached) is explained in the inaugural 

♦The Kotla contains a famous Asoke* Pillar, contain- 
4 ing a long inscription of the Emperor Asoke (269 B.C. — 
233 which Feroze brought after a great exertion 

from a village about 18 miles to the east of the city, where 
it was * originally mounted. 


address of the First President of the National Institute, 
Sir Lewis L. Former (see extracts quoted below) in 
January, 1935, at Calcutta. The functions of the 
National Institute of Sciences arc similar to those 
of the Royal Society of London, or the National 
Academy of Sciences of Washington, (both situated 
at the metropolis) which are recognised by the res- 
pective governments of these countries as the most 
representative body of scientists, with the right to 
be consulted on all matters of scientific policy, or 
application of science to national life. These rights 
have been conceded by the Government of India to 
the National Institute of Sciences in 1945 (sec 
Sciknck and CruvKK, November, 1945, p. 291) and 
it was at the suggestion of the Government of India 
that the National Institute moved to Delhi from 
Calcutta which was its head-quarters for the first 
ten years. This shift was agreed upon with the 
concurrence of the whole body of Fellows of the 
National Institute of Sciences,* comprising nearly 300 
of the most eminent scientists of India. 

Regarding conventional type of research institute 
to which laboratories, field stations aifd workshops 
may be attached, we appreciate very much the re- 
marks made bv the Premier. There has been a ten- 
dency in recent times on the part of many officuiK 
and also of many scientists that important Research 
Institutes should be located near about Delhi. The 
worst example is probably the location of the Agri- 
cultural Research Institute at Delhi which was done 
more than 10 years ago at the insistence of Sir Fazli 
Hussain, then a member of the Government of India, 
in spite of almost unanimous protests of the scientists 
of India. We think that after the ded&rution by 
the Head of the State, a rational view of the location 
of the Research Institutes should be taken. Delhi 
may be selected if found suitable from the .scientific 
and other points of view, but not because it is the 
metropolis of India. •# 

We regret to find that the Premier h;^ 
somehow been led to think that eminent scien- 
tists of India are being attracted to Delhi cither 
on account of service or high prospects of salary. 
On the contrary we know that many eminent ocientM^ 
declined to leave their posts either for the sake oi J 
power which an office at Delhi confers on the holder 
or on account of the emoluments attached to it. We 
are also further of opinion that many eminent scientist 
and other professional non-civil service men who hsve 
been called lately to the Government of India an* 
absolutely necessary if the National Government 
to perform its duty towards the country. The v.ork 
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done by these men cannot be discharged by Civil 
Servants as has been found in the case of many other 
countries. We propose to discuss these points in a 
longer article to be published in a subsequent issue 
of our journal. 

Extracts from the Inaugural address to the National 
Institute of Sciences of India on “The Organization of 
Scientific Research in India 1 * by Dr (now Sir) I„. b, lVrmor, 
the first President of the Institute, held in Calcutta in 
January, 1935. 

Referring to the developments of science in the 
present century leading to the foundation of the 
National Institute of Sciences of India, Dr Fermor 
referred to the birth of science during the golden 
age of Greece in the period 450 to 400 n.c. in Athens, 
to the period of darkness that descended upon the 
world after the break up of the Roman Umpire, until 
the Renaissance or rebirth of learning in Uurope in 
the 13th to 16th centuries, leading to the foundation 
of the Royal Society of London in 1660 and of the 
Academic royalc dcs sciences in France in 1666. The 
French Academy of Sciences now forms with four 
other Academies for other branches of learning what 
is now called* the Institute of France, but which, at 
an earlier stage of its' existence, had a longcf title, 
namely LAnstitut nationalc dcs sciences ct dcs arts, 
that is to say, ‘The National Institute of Sciences 
and Arts’, o 

Development of Scientific Research in India 
in the Twentieth Century 

• 

Reviewing the development of Science in India 
during the present century, Dr Fermor referred to 
the formation of the Board of Scientific Advice in 
India in 1902 by the Government of India, that sus- 
pended its activities in 1924. Since then development 
of seientilie research in India, is a period charac- 
terised by tin* formation of numerous specialist 
scientific .icsieties, services, universities and numer- 
ous research institutes, devoted to the specialised 
Study of Sciences. In the matter of specialist 
.scientific societies the geologists gave an early lead 
with the foundation of the Mining and Geological 
Institute of India* in 1906. The Indian Mathematical 
Society was started ,in 1907 in Poona as the Indian 
Mathematical Chib ; followed by the Institution of 
Engineers (India) founded in 1921, with its head- 
quarters in Calcutta, the Indian Botanical Society, 
founded in 1921 with a peripatetic headquarters, 

. die Indian Chemical Society, as also the Geo- 
logical, Mining, and Metallurgical Society of India 
founded in 1924 with its headquarters in Calcutta ; 
and three other All-India societies founded in 
Calcutta, namely the Indian Physical .Society, the 
Indian Society of Soil Science, and the Indian Physio- 

' Now known as "Mining, Metallurgical and <^eo- 
'"gical Institute of India". , 


logical Society. There is also the Society of Biologi- 
cal Chemists founded at Bangalore and the Institu- 
tion of Chemists (India) founded in Calcutta in 1927 ; 
and of societies of more restricted geographical scope, 
he mentioned the Calcutta Mathematical Society 

founded in 1908. , 

* 

In addition to the Government scientific services 
supported by funds from Central Revenues, Dr 
Fermor referred to the several research institutions 
similarly supported. In chronological order of 
foundation they are the Imperial Institute of Veteri- 
nary Research at Mukteswar, which commenced life 
as the Imperial Bacteriological Laboratory at Poona 
in 1890, moved to Mukteswar in 1893, and assumed 
its present title in 1925 ; the Imperial Agricultural 
Research Institute at Pusa (1903) removed to New 
Delhi in 1935 ; the Central Research Institute at 
Kasauli (1906) ; the Imperial Forest Research Insti- 
tute at Debra Dun (1906) ; and the All-India Institute 
of Public Health and Hygiene in Calcutta (1934). 
There are also several other well-known research in- 
stitutions principally medical, provincially admini- 
stered, at which high-class research work is in pro- 
gress, e.g., the School of Tropical Medicine, Calcutta, 
and the Haffkine Institute, Bombay. 

Further, there is the Indian Institute of Science 
at Bangalore founded in 1911 and supported mainly 
by private bequests supplemented by Government 
grants and directed to research and advanced scienti- 
fic education. 

Iiarlier ‘The Asiatic Society’ was founded in 1784, 
for the study of the antiquities, arts, sciences and 
literature of Asia, that led to the foundation of the 
Indian Museum and various scientific departments of 
the Government of India. The Asiatic Society of 
Bengal was followed by the establishment of two pure 
Scientific Societies in the nineteenth century viz., 
the Indian Association for the Cultivation of Science 
in 1876 and the Bombay Natural History Society 
in 1883. 

Co-ordinating Organization 

With this multitude of new bodies — services, 
societies, universities, research institutes — coming 
continuously into being, with a resultant tendency 
towards greater and greater specialisation and conse- 
quent isolation of workers, there is mi increasing 
need for organisations directed to counteracting fissi- 
parous tendencies so as again to bring men of sciences 
and other branches of learning back to a ‘-common 
fold providing for a free exchange ef views: a re- 
sult that can be secured either on a comprehensive 
basis enabling the co-operation of all branches of 
learning, or at least of all branches of science, Or 
upoh a compartmcntal plan in which allied, groups 
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of sciences are brought together. At the beginning 
of the present century the only organisation directed 
to this end in a really comprehensive manner was the 
Asiatic Society of Bengal. 

Indian Science Congress Association 

The isolation of certain scientific workers, referr- 
ed to above, is partly due to the geographical isolation 
of those who live iu places where there are but few 
scientists, and partly the specialist isolation of large 
numbers of scientists one from another due to their 
specialisation. In order to counteract to some extent 
both forms of isolation the formation of an Indian 
Association for the Advancement of Science, analo- 
gous to the British Association was* thought of. As 
a result, the Indian Science Congress was born, the 
inaugural meeting being held in 1914 in the rooms 
of the Asiatic Society of Bengal under the President- 
ship of Sir Aslmtosh Mookerjee. This Congress, 
which has since become an Association, meets an- 
nually, moving from one important city to another 
on a plan analogous to that adopted by the British 
Association. The great success of this organisation 
is shown by the large numbers of scientists from all 
parts of India who now attend the annual sessions 
and the corresponding magnitude of the annual 
volume of published Proceedings. Although in its 
annual activities the Association is peripatetic, yet 
it requires a permanent office, and this, in fact, is 
provided in Calcutta by the Asiatic Society of Bengal.* 
There can bo litlte doubt that the Indian Science 
Congress has proved of very great benefit in promot- 
ing intercourse between the scientists of all parts of 
India and all sciences, thereby mitigating both forms 
of isolation. But this Association meets only once 
a year, and it is for one week only during 52 that 
scientists are afforded the opportunity for this fruit- 
ful intercourse. During the rest of the year, the 
centres of research tend to remain in geographical 
isolation one from another, and at those centres, 
particularly at the large ones, the scientists rctufn 
from the Congress to their specialist isolation, making 
use as far as possible of specialist societies. 

Thk Academies 

There is no doubt that there is a great need for 
the existence, at the important centres of scientific 


* Since 1935 the office of this Association was located 
successively at the University College of Science & techno- 
logy, and the Presidency College, Calcutta. It was again 
removed to its original house at the Royal Asiatic Society 
of Bengal in 1947. There has been efforts tb remove this 
office to New Delhi but we feel there can be no justification 
for this transfer. 

r Ed: Sci. & ,Cul. 


research, of bodies in which workers in various 
branches gather not for the reading of specialised 
papers dealing with minor details and specialist 
problems, but for the reading and discussion of 
papers with broader outlines and for the interchange 
of views. This brings us to the Academy. 

The original Academy dated from about 400 B.C. 
and was a garden utilised for philosophic teachings 
and discussions. It was essentially a place where 
any branch of knowledge could be discussed, and 
was completely different from our specialised socie- 
ties to-day. In this original Academy the old philo- 
sophers must have discussed arts and letters, mathe- 
matics, and science, as well as philosophy strictly 
so called ; so that a true Academy, without quali- 
fication, should be on as broad a basis. The Asiatick 
Society, now the Asiatic Society of Bengal, is one of 
the few institutions that complies with such a defi- 
nition, and it is essentially an Academy of arts, 
letters, philosophy, and sciences. 

While Academies, if we go to the original mean- 
ing, must, therefore, function locally or regionally 
in the most important portion of their activities, they 
can also legitimately make a wider appeal ; for now- 
adays Academies also undertake the publication for 
general information of the results of original 
researches carried out by their members,* and for this 
reason Academies may legitimately expect to secure 
a wider membership than only local utility would 
encourage. The Asiatic Society of Bengal, has as 
the result of its researches secured a membership that 
is not only all-India but international. Nevertheless 
the major benefits of its activities accrue to those who 
are within easy reach of its headquarters, and even- 
tually the Society has had added to its name for 
purpose of identification a territorial or local desig- 
nation, so that it is now called the Agiatic .Society of 
Bengal, in the same wav as the Rov a) Av -i.-ty is 
the Royal .Society of London as distinct from the 
Royal Society of Edinburgh. In practice, however, 
the Asiatic Society cannot hope to cater for the. 
frequently recurring (say monthly) needs of the* 
whole of India and, therefore, can have no feeling of 
jealousy towards other bodies of Academy rank 
founded in other parts of India/ 

The United Provinces Academy of Sciences*, 
founded at Allahabad in 1930, was, therefore, on this 
argument, a desirable creation to provide for the 
meeting of students of’ all branches of science in 
Northern India. 

Similarly the Indian Academy of Sciences found 
ed in 1934 at Bangalore provide ‘a philosophers’ 
garden for Sjouthern India. 


*. Now known as ‘National Academy of Sciences of 
Intka’. 
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JJut we still needed a co-ordinating body ; and 
that is why it was necessary to found the National 
Institute. Obviously this co-ordinating body should 
not compete with the Academies in such a way as 
to harm them. The prime function of the Academies 
is to arrange for regular meetings for philosophic 
discussions on a suitable periodic basis, say monthly, 
and for the regular periodic publication of the results 
of these meetings and discussions, in so far as they 
are worthy of publication to the world at large. 
With these .activities of the Academies our National 
Institute should have as one of its major activities 
the co-ordination of the labours of the various Aca- 
demies. We can picture one day when there may 
be a National Institute of Letters, and National Ins- 
titute of Arts and there will be a need for co-ordinat- 
ing the three National Institutes into a National Ins- 
titute of Arts, Letters, and Sciences of India, which 
would be the Institute of India equivalent to the Ins- 
titute of Fiance in its comprehensive scope. 

The aims and objects of our National Institute 
would be : 

(a) To co-ordinate the labours of the* scien- 

tists in India, 

(b) tu effect co-operation between the various 

bodies of Academy rank, 

(<) to render possible the formation of a 
National Research Council, 

(d) to publish annually a review of tile 

progress of science in India, and 

(e) to promote special meetings for the purpose 

of arranging discussions, by scientists of 
allied sciences, of problems of joint 
interest. 


Past history and present facts obviously point to 
Calcutta as the head quarters of the Institute. But 
had our new society been another Academy in the 
sense used in this address, I should not have advo- 
cated the selection of Calcutta as its headquarters,* 
for there is no room for two Academies of similar 
aims in one city. Another possibility, and one which 
was briefly considered, was that of establishing the 
headquarters of the new body at Delhi, the official 
capital of India. The total number of scientists 
icsidcnt at Delhi, however, seemed to render this 
undesirable. The third possibility was an amal- 
gamation with the newly established Academy of 
Science at Bangalore ; but this became clearly inadvi- 
sable once it was realised that there were already 
two other Academies of Sciences in India with claims 
prior to those of the Academy founded at Bangalore. 
The fourth possibility was for the National Insti- 
tute to functiou as a peripatetic body with its head- 
quarters moving every two years according to the 
change of President. This possibility was considered, 
but the Academy Committee decided that business 
requirements and the best interests of the Institute 
necessitated that the headquarters should be located 
definitely iu one particular centre of research. The 
provisional rules did not name any place as the 
headquarters and there was nothing to prevent a 
change of headquarters at any time should the 
interests of the National Institute render this desir- 
able. Meanwhile convenience and common sense 
appeared to require that to begin vdith, locate the 
office of the Institute in Calcutta. * 


* The headquarters of the Institute removed to Delhi 
in 1946, as suggested by the Government of India and 
agreed upon by the entire body of Fellows. 

Ed : Scl . & Cut . 


• ON DEFENCE OK SCIENCE 

“What' hopes and fears does the scientific method imply for mankind? I do not think that this is 
*the right way to put the question. Whatever this tool in the hand of man will produce depends entirely on 
the nature of the goals alive in this mankind. Once these goals exist, the scientific method furnishes 
means to realize them. Yet it cannot furnish the very goals. The scientific method itself would not 
have led anywhere, it would not even have been born without a passionate striving for clear 
understanding. Perfection of means and confused goals seem— in my opinion— to characterize our age. 
If we '-desire sincerely and’ passionately the safety, the welfare, and the free developments of the talents 
of all men, we shall not be in want of the means to approach such a state. Even if only a small p^rt of 
mankind strives for such goals, their superiority will prove itself in the long run.” — Albert Einstein. 
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ATOMIC RESEARCH WITH ONE MILLION VOLTS 

A nkw, atom-snia^hinK. linear accelerator with 
which energies of one million volts have already been 
produced, has been constructed in the Yale Univer- 
sity. Instead of usinx heavy particles of matter to 
smash the atom, this linear accelerator works on the 
principle of using the electron to smash the nucleus. 
The method of operation of the linear accelerator is 
the firing of electron particles in* a straight line 
through a series of ‘pill boxes’ made of steel and 
lined with copper to provide maximum conductivity. 
These pill boxes, termed “Cavity resonators”, con- 
nect with high-powered amplifiers and the flow of 
electron particles from a single external source is 
synchronized by a master amplifier. Other linear 
accelerators now in existence have to depend on in- 
dividual self-excited oscillators and require high 
machining tolerances so the pill boxes fit together 
exactly. The heart of the system, the pill box, is 
relatively inexpensive. 

Prof. Schultz and his collaborators are now 
building a pilot model at the Yale Sloane Physics 
Laboratory which is expected shortly to produce 
energies from 15 million to 20 million volts. The 
series of pill lioxes will measure ffom 5 ft. to 6 ft. 
in length. In operation the pill boxes are evacuated 
of air and this vacuum is maintained during all ex- 
periments. An “electron gun” in the form of a high- 
voltage vacuum tube, emits streams of electron 
particles into the pill boxes which start at relatively 
low speeds of 5000 volts and .build up to multi- 
million voltages depending on the number of pill 
boxes which are used. (The Chemical Age, March 6, 
1948.) 


TRITIUM— THE HYDROGEN ISOTOPE OF 
MASS THREE 

Tiie search for tritium in nature started almost 
as soon as deuterium was discovered, since tritium 
is considered as a possible reaction-product in nuclear 
processes taking place in the atmosphere of the earth. 
Deuterium, the hydrogen isotope of mass twq was 
first detected by a spectroscopic method by observing 
faint lines in the’Balmer spectrum that were separated 
from much more intense lines by an amount pre- 
dicted by theory for a hydrogen atom of mass two. 
It was? also possible to predict from theory the dis- 


placement of the tritium lines from the main lines 
of light hydrogen. In 1934, Oli pliant, Harteck and 
Rutherford used high energy deuterons (ranging up 
to several hundred thousand electron volts) to bom- 
bard deuterium atoms in target compounds and 
observed a pronounced emission of protons as well 
as neutrons as products of the reaction. They also 
postulated two possible nuclear reactions. 

IV i 

ileutcron tritium proton 

D^D^He^Uo 1 
deuteron neutron 

In 1939, Alvarez and Cornog bombarded deute- 
rium gas with high speed deuterons and passed the 
resulting gas mixture into an ionization chamber con- 
nected to an amplifier. Any radioactivity in the gas 
would ‘initiate ionization in the chamber and be re- 
gistered as an ionization current. The gas showed 
a definite activity of long half life. They proved that 
the activity was associated with hydrogen molecules 
and also showed that the particles emitted by ‘the 
radioactive atoms had a very short range and there- 
fore low energy. These investigators concluded that 
the radioactive tritium was formed according to the 
above equation. 

In 1940, O’Neal and Goldhaber found that beta 
particles having an energy of 13, 00t± 5,000 electron 
volts were emitted from an ‘aged* beryllium cyclo- 
tron beam target that had previously been bombarded 
with one million electron volt deuterons. From the 
magnitude of the beta particle energy the activity 
appeared to be due to tritium. They postulated that 
the tritium could have been formed by the reaction 

Be 9 + D 2 — HBe 8 + H 3 

They showed that a radioactive gas could* be extracted 
from the beryllium target either ljy heating the latter* 
or by dissolving it in sulphuric acid and that the 
half life of tritium was. 31 ±3 years. Brown found 
that the beta particles emitted by tritium can pene- 
trate only 13 rt:l mm. of helium gas at atmospheric 
pressure. Later in 1941, O’Neal confirmed this value 
and gave more reliable value for beta particle energy 
as 15,000 ±3,000 electron volts. Thus from all these 
investigations it was concluded that less than one 
atom of tritium is present in 10 ,a atoms of ordinary 
hydrogen. 

Recently (January, 1948) Maxwell Leigh Eidinoff 
developed a method which consisted essentially in 
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determining the number of beta particles emitted 
per unit time in a space containing a known number 
of'hydrogen atoms and showed that there is less than 
one tritium atom in 10 1T atoms of ordinary hydrogen. 

( Journal of Chemical Education, January, 1948, p. 31). 

A NEW USE OF DIAMOND 

In the National Bureau of Standards, Washington, 
use is being made of a new type of very sensitive 
detector of y-rays emitted by radioactive substances. 

A small piece of diamond is interposed between 
two pieces of brass electrodes kept at a potential 
difference of about 1000 volts. When a y-ray passes 
through the diamond a pulse of current is produced 
which after amplification can be detected by the usual! 
methods (counter, oscillograph or loud speaker) . 

It is thought that the property of diamond to 
give current pulses under the action of a y-ray is 
due to the great symmetry in the crystalline struc- 
ture, characterized by a regular distribution of carbon 
atoms in its molecule with relatively large gaps. 
According to this theory when an electron is emitted 
by an atom due to absorption of y-ray, thcliberated 
electron is accelerated in the interatomic space 
towards the positive electrode. 

Within a very small distance, it acquires such 
so high velocity that the other atoms that it meets 
in its path are ionized by collision with the electron 
•and they also lose some electrons which in their turn 
are also equally accelerated in the same direction. 

This multiplication of charges repeals at a large 
speed and there results a regular swarm of electrons 
falling on the positive electrode, equivalent to a small 
current pulse. The larger the diamond is, more 
electrons there will be at the end of the swarm, so 
much so that the sensitivity to the y-rays is propor- 
tidnal fo *the size of the crystal. However, small 
diamond si^es are very convenient. This counter 
of new type returns to its original condition very 
quickly. Its sensitivity is far greater than that of 
the G-M counter. 

The ?-Yays can also produce this effect in other 
crystalline substances such as NaCl but in most cases 
these crystals’ should be cooled to a very low tem- 
perature in order to eliminate the ionization parasites 
which occur at ordinary temperature. 

Diamond is the only Substance which can func- 
tion properly even at ordinary temperature. It should 
be colourless and absolutely free from defects. 

(I 

CLIMATE MAKES THE MAN 

During the last World War a considerable 
amount of work was carried out in attempts to pro- 


tect the troops from injurious effects of climate. 
Considerable improvements were attained in the pro- 
tection of an individual against cold, a problem which 
received much attention because it affected all the 
three services,- -the Air Force, the Navy and the 
Army. The ill effects of heat were also seen in the tro- 
pics but much less success was attained in overcoming 
them. The ill effects of heat were demonstrated on 
ship board during the war. A naval vessel blacked 
out and closed down for action in the tropics, 
attained temperatures 10°F oi more, above that of 
the external tropical environment and also developed 
high humidity. The effect on human efficiency was 
often serious. In the early years of the war these 
bad effects were particularly in evidence iu British 
submarines in* the tropics, and it is probable that 
some of these ships were lost as the result of higjh 
temperatures alone. The crews of British submarines 
in the tropics were the least, healthy of the whole 
Kasteru Fleet and had the lowest morale. American 
submarines fitted with air conditioning units had no 
such record. Later the Admiralty had air-conditiou- 
iug installed in all British submarines assigned to 
tropical service and at once the crews changed to 
become the most healthy of the whole fleet and with 
highest possible morale. 

Cardiovascular diseases in old people are com- 
monly associated with high blood pressure, and they 
are responsible for a high proportion of deaths, often 
dependent on cardiac failure, coronary disease or, 
cerebral haemorrhage. All of these complications 
appear dependept on failure of physiological adjust- 
ments rather on mere chance infections. The cases 
o cardiac failure are minimum in the hottest months 
of the summer and in the coldest mouths of the 
winter and maximum in the spring and autumn. 

The average child, whether white or coloured,* 
cannot be expected to study well, either in school or 
at home, tinder uifduly hot conditions. In a bamboo 
hut, with no windows and only blinds to exclude 
insects, maintained at a temperature which results 
in persistent sweating, there is little inclination to 
do mental work. Not only is education difficult but 
deterioration is apt to be observed even in well 
educated adults. Nor are the natives entirely 
immune to such effects. Their energy and initiative 
are reduced. For adequate development of the worst 
areas, drastic changes in the present housing situa- 
tions are required. 

It would be impossible to imagine a modern 
civilization flourishing in northern areas if the hous- 
ing* were limited to bamboo huts. For the proper 
use of schools, scientific laboratories, rooms for 
mechanical drawing, shops for lathe or similar 
machine work, etc. all of which are essential bpth 
for education and industry, centrally heatoi build- 
ings are needed in cold climates, and air-qonditioned 
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buildings are equally essential in tire tropics. Auster- 
ity is g<x>d for character but in Britain it is realized 
that over-cold rooms and inadequate supply of electric 
power for light do not promote* the growth of civili- 
zation, nor aid in the education of children. 
Similarly in the United States in the absence of air- 
conditioning in the schools it is recognized that it 
would be inefficient to force the children to attend 
school throughout the intense heat of the summer. 

India teems with a population which is rapidly 
expanding, and continually outgrows its resources. 
She has a proud history. In spite of a very difficult 
climate she has racial stocks of proven high intellec- 
tual capacity. Without the development of large 
industries and the use of more scientific methods in 
agriculture, she cannot hope to support her rapidly 
growing population. If air-conditioning of homes 
can be more effective than that of factories, she needs 
to know it, for such a change would require a revolu- 
tion in her normal customs. India, one of the birth 
places of civilization, has suffered in competition in 
the absence of technical skills for the control of hot 
climates. Now 'that these technics have been made 
available, who can tell what future may lie before 
her ?- (The Advancement o) Science, 4, 348, 1948). 


ATOMIC MACHINE FOR OXFORD UNIVERSITY 

A uutatkon (atom-splitting machine) represent- 
ing a bold departure in design is being installed in 
an underground room of the Clarendon Laboratory 
of the Oxford University. 

The principle of the betatron is to accelerate, by 
means of a rapidly changing magnetic field, electrons 
'fired into a hollow evacuated riug shaped tube, which 
the Americans call a doughnut. Ip this machine the 
doughnut is very much smaller than usual, only 
about an inch across, so that great economy of mate- 
rial is possible. As electrons travel round in this tube 
about a million times — nearly 1,000 miles — without 
hitting the sides, it is a great technical achievement 
to have reduced the cross-section so much. 

This new instrument puts at the disposal of 
scientists more energetic electrons than have been 
available in university laboratories hitherto. The 
high energy may also be of great value for the treat- 
ment of disease. 


ANHYDROUS AMMONIA AS A FERTILIZER ‘ 

» 

Tint direct use of anhydrous ammonia .to the soil 
as a means of. nitrogenous fertilization started with 
the investigation into its feasibility in 1941. It was 
found tha$ when properly applied the ammonia dis- 


solved in the moisture of the soil. The mixture 
combined with the clay to a degree that prevented its 
loss by natural washing away. From the system file 
ammonia came off at a rate sufficient to supply the 
crops with the necessary nitrogen. Until the last 
200 years, most fertilizer was of the organic variety 
which was ultimately supplanted by Chile saltpetre, 
ammonium sulphate, sodium nitrate and urea. 


NUTRITION BY NATURAL FATS 

In a feeding experiment with young white rats 
the fat in the balanced diet was varied in quality and 
the growth was compared. The increase in 
weight in eight weeks when the fat was butler fat, 
was the standard, 100 per cent, palm kernel oil 
induced 98'6, palm oil 96'9, cocoanut oil 93 2, 
salad oil 91 8, hydrogenated sardine oil 84'3 
percent. Hence nutritionally natural fats are far 
superior to processed fats and almost as good as 
butter fat. 


FLOATING AERODROME 

Stockholm proposes to construct a floating air- 
port which will be the most unique of its kind in 
existence. This airfield will be located on the sur- 
face of Stora Vartan, an island lake not more than 
six miles from the town centre of the capital. 

The principle of founding bodies heavier than 
water on an elastic surface has been recognized as 
technically sound and their applications in the form 
of “floating bridges” have been successfully carried 
out in America and Australia. On these •principles 
the eminent engineer Dr A. Frey S&msloe has carried 
out preliminary research into the question of elastic 
resistance, construction methods and cost for floating 
structures for the proposed aerodrome. Favourable 
opinions on this singularly novel method of con- 
struction, have also been expressed by some of the 
English and American aviation experts to whom the 
scheme was submitted for scrutiny. 

The runways for this aerodrome will be 365 feet 
wide and 160 feet long, will consist of cross-armoured 
slabs of first-quality concrete, constructed in a kind 
of dry dock to maintain homogeneity. These slabs 
will rest on a primary girder work, .spaced at 23 
feet, and spanned by secondary slabs between them. 
The surface c&nnot float directly on the water as 
any leak might cause the whole floating structure to 
sink. ‘It is therefore suggested to support the qua- 
drangular cells formed by the primary and secondary 
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girder work, by a cushion o! compressed air between 
the flat surface and the water. Inevitable small losses 
wquld be compensated by continuously inducting 
compressed air in small quantities through a system 
of perforated air pipes below water level. Kach of 
the cells would have a vertical air duct which would 
communicate with the free air, and be made just as 
long as the float surface is meant to remain above 
the water level. If and when the increasing 
pressure of compressed air begins to displace the 
water below the bottom level of the air duct, the 
latter will act as an automatic safety valve through 
which the surplus air will escape. In .this way the 
surface will be kept at a constant level and the whole 
aerodrome maintained as a stable unit. 

Among the many new developments now taking 
place in aeronautical sciences, the evolution of this 
novel floating plane base will rank as a landmark in 
air field construction and may possibly set up new 
standards and specifications in the field of reinforced 
concrete and steel construction. (Tcknisk Tidsskrift, 
Sweden (March 22, 1947.) 

S. K. G. 


EXPLORING THE UNKNOWN 

> 

In 1934 I)r Charles William Beebe of the New 
York’s Zoological Society descended under water to 
a depth of 3028 feet near Nonesuch Island, Bermuda. 
His spherical diving chamber “Bathysphere” was 
made of steel l }: thick and only 4' 9" in diameter. 
It was lowered by a steel cable from a parentship 
Gladisjcn. That was the limit that man had ever 
gone under sea. 

Recently Prof. Augste Piccard and Dr Cosyns 
has planned to descend to greater depths of the 
ocpavL .Their craft “Bathyscaphe” as they called it, 
is a submarine qraft of extraordinary design, con- 
tains a hermetically sealed alloy-steel sphere 6 Ei ' in 
outside diameter. Its walls arc thick, and could 
resist the water pressure of 5,700 lbs. to a square inch. 
The port holes are of a transparent material, 16" in 
diameter outside and 4" inside. The craft is indepen- 
dent of any kjmd’of help from the parent ship. The 
men inside the globe can control its ascent and descent 
at will. Seven aluminium cylinders contain a fluid 
lighter than water for buoyancy float. Prof. Piccard 
has dhosen aviation gasolifte for this purpose, a cubic- 
foot of which weighs 20 lbs. less than that of water ; 
so that a lifting force of 10 tons is obtained by 1000 
cubic feet gasoline. This will surely be more than 
sufficient to counter-balance the sphere’s weight. 
The bottoms of the cylinders are kept 6pen to equalize 
the pressure inside and out and so to obviate any 
need for heavy armoured walls.' 


The bathyscaphe would appear to have an ample 
margin of safety but all sorts *of problems are in- 
volved not the least being the making of water-tight 
joints in the structure. At a depth of 13,000' there 
will be a titanic crushing force of 72,000 tons upon 
its spherical shell. It has been calculated that a 
hole 1 sq. mm. would allow as much as 22 pints *of 
water a minute to rush in, with a tremendous speed 
of 300 yards per second. 

Dr Pieefird and Dr Max Cosyns have selected 
their point of descent near Ivory coast off North 
Guinea (Africa). A 4,000 ton ship • Scald is lent to 
the professor by the Belgian Government contains 
radar equipment to keep in touch with the bathys- 
caphe. The depth of the water there is about 19,000' 
s< that the test dives could be made to 1 % times 
the depth to wfiich the explorers themselves would go. 

Equipment of the submarine Gondola will pro- 
vide every scientific facility for observing marine life 
at extreme depths. Deeper still they would collect 
samples of water and by a motion picture camera 
would photograph strange denizens of the deep 
illuminated by 3,000 candle power under sea lamps. 
They would be able to catch fishes by means of their 
electromagnetic harpoons. Plan calls for an undersea 
journey lasting 8 to 10 hours. For this purpose 
oxygen tanks in cabin provide an ample supply. The 
exhaled carbon dioxide will be absorbed with soda 
lime and absorbing excess humidity with silica gel. 
A recording water pressure gauge will record the 
greatest depth reached by bathyscaphe. In case of 
any ship-up the bathyscaphe is equipped with radio, 
flares as well as* rockets to signal its surface location. 
It is brightly painted with orange colour so that, if 
necessary search planes might find it easily. 

Before they left for the Ivory coast in the parent- 
ship Scaldis adventurers declared that their first 
object was to study the disintegration of the sunlight 
in the depths. Despite every possible precaution, how- 
ever, the adventurers arc well aware that their first 
descent will be a gamble with death. They are pre- 
pared to accept all the hazards. 

5. Z. R . H. 

NEW FELLOWS OF THE ROYAL SOCIETY 

The Royal vSociety has elected the following into 
the Fellowship of the Society: — 

Thomas Edward Allibone, Director, Research 
Laboratories. Associated Electrical Industries; dis- 
tinguished for contributions to application of high- 
voltage phenomena. • 

* Frank Philip Bowden, Lecturer in Physical 
Chemistry, Cambridge University ; distinguished .for 
eputributions to study of friction and lubricltjon. 
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Hayne Constant, Deputy Director (Research), 
National Gas Turbine establishment ; distinguished 
for studies in applications of thermodynamics and 
aerodynamics to aircraft engines 

Stanley Kabos Dorcy, Chief Surveyor, Lloyd’s 
Register of Shipping ; distinguished for contributions 
to 'marine engineering. 

Ernest Harold Farmer, Assistant Director and 
senior organic chemist, British Rabbet Producers’ 
Research Assoc.; distinguished for experimental 
studies of complex unsaturated hydrocarbons and re- 
lated natural products. 

Otto Robert Frisch, Jacksonian Professor of 
Natural Philosophy, Cambridge University, distin- 
guished for researches oil fission processes in nuclear 
physics. 

Sir John Claud Fortescue Fryer, secretary of the 
Agricultural Research Council ; distinguished for 
services to agricultural science and contributions to 
applied entomology. 

Thomas Maxwell Harris, Professor of botany, 
Reading University; distinguished for researches in 
palaeo-botany. 

Walter Heinrich Heitlcr, Senior Professor in the 
School of Theoretical Physics, Institute for Advanced 
Studies, Dublin ; distinguished for contributions to 
theoretical physics. 

Alan Lloyd Hodgkin, Assistant Director of Re- 
search in Physiology, Cambridge ; distinguished for 
researches on the nature of nervous conduction. 

George Martin Lees, Chief Geologist to the Anglo- 
Iranian Oil Co. ; distinguished for contributions to 
stratigraphical and structural geology, particularly in 
relation to oilfields. 

Robert Alexander McCance, Professor of Iixperi- 
lnontal Medicine, Cambridge University ; distin- 
guished for contribution to metabolic studies of human 
beings. 

Kurt Mahler, Senior Lecturer in Mathematics, 
Manchester University ; distinguished for researches 
in the theory of numbers. 

Sidtiie Milana Mauton, Lecturer at King’s 
College, London ; distinguished for her work on the 
Crustacea and other invertebrates. 

Dorothy Mary Needham, biochemist, School of 
biocheniistr\ , Cambridge University; distinguished 
for researches oti the biochemistry of muscle. 

Jamts Herbert Orton, Professor of Zoology, Liver- 
pool University ; distinguished for investigations in 
marine biology. 

Sir Leonard Gregory Parsons, F.moritus Professor 
of Diseases of Children, Birmingham University ; dis^ 
tingtiished for studies on child health and the wasting 
disorder* of children. 


Stanley Peat, Reader in Organic Chemistry, Bir- 
mingham University ; distinguished for contributions 
to constitution and synthesis of carbohydrates. « 

Gilbert Wooding Robinson, Professor of Agricul- 
tural Chemistry, Univ. College of North Wales, 
Bangor ; distinguished for contributions to study of 
soils. 

William Albert Hugh Rushton, Univ. Lecturer 
in Physiology, Cambridge ; distinguished for re- 
searches on the effect of electrical stimuli on muscles 
and nerves. 

John Walter Ryde, Senior Physicist, Research 
Laboratories, General Klectric Company, Wembley ; 
distinguished for contributions to pure and applied 
physics. 

George Robert Sabine Snow, Fellow of Magdalen 
College, Oxford ; distinguished for work on plant 
hormones and growth. 

Kdger William Richard Steaeie, Director, Divi- 
sion of Chemistry, National Research Council, 
Canada ; distinguished for researches on gaseous 
chemical reactions. 

John Arthur Todd, Lecturer in Mathematics, 
Cambridge University ; distinguished for researches 
into the geometry of figures. 

Frank Yates, Chief Statistician, Rothajnsted Ex- 
perinieutal Station ; distinguished for contributions 
to statistical analysis of agricultural problems. 

DAKSHINA RANJAN BHATTACHARYYA 

Proi-. D. R. BHATTACHARYYA. Head of the 
Department of Zoology in the Allahabad University, 
who was recently appointed its Vice-Chancellor, is 
connected with this University since 1904. He 
graduated in Science with a Government Scholarship 
from the Muir Central College in 1908 and ttfaS .tfie 
first to obtain the Master’s degree" in Zoology from 
the Allahabad University. Later, he proceeded to 
Europe, where he obtained his Ph.D. from,, the 
Trinity College, Dublin in 1924 and Sc.D. (State 
Doctorate) from Paris in 1925. A keen 'Sportsman, 
Dr Bhattacharyva captained several, hockey teams and 
often played at Tennis and Cricket tournaments. 

Prof. Bhattacharyva joined the U. P. Educa- 
tional Service in 1910 as a professor of Zoology at 
the Muir Central College and holding charge of the 
Department of Zoology of* the Allahabad University 
since 1921. lie was dected Dean of Faculty of 
Science from 1926-1932 and 1935-1938. 

Prof. Bhattacliaryya is a Fellow'' of the Zoo- 
logical .Society of France, the National Institute of 
Sciences of India, the Indian Academy of Sciences 
and the National Academy of Sciences of India. He 
was ejected president of the latter body in 1940-42, and 
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also presided over the Zoology Section of the Indian 
Science Congress Association in 1932. He has pub- 
lished a large number of original papers in Zoology 
and his contribution to cytology, Ichthyology and 
Morphology are outstanding. 

Dr Bhattacharyva has worked a great deal in 
popularizing Music in Northern India. As president 
of the Music Association of the Allahabad University 
he has succeeded in establishing a Department of 
Music and helped in the growth of the athletic asso- 
ciation and womens’ education in the Allahabad 
University. 

ANNOUNCEMENTS 

Dr. Gilbert Fowi.er of Bangalore, (S. India) 
has been elected an Honorary Fellow of the Institu- 
tion of Sanitary Engineers in recognition of his ser- 
vices to sanitary science, particularly in connection 
with the activated sludge process of sewage purifica- 


tion. He has also been elected air Honorary member 
of the Engineers’ Club of Manchester, England, of 
which he is a foundation member. 

The foundation stone of the “Institute of 
Nuclear Physics’’ in the University College of Science 
and Technology, Calcutta was laid on April 21, by 
the Hon’ble Dr. S. P. Mookerjee, Minister for Indus- 
try and Supplies, Government of India. A fuller 
account will appear in our next issue. 

1)r P. K. Sen Gppta, Horticulturist to the Gov- 
ernment of Bihar and Professor of Horticulture, 
Bihar Agricultural College, Sabour, is appointed 
Khaira Professor of Agriculture in the Calcutta 
University. It may be recalled that this chair has 
been vacant siijye 1931, when Dr N. Ganguly, (a 
member of the Royal Commission on Agriculture, 
in India, 1926-28) resigned. Dr Sen Gupta’s works 
on the water requirements of rice plant and investi- 
gation into the causes of the necrosis of many are out- 
standing. 


BOOK REVIEWS 


The New Fibres— By J. V. Sherman and S. h. 

Sherman, D. Van Nostrand & Co., Inc., New 

York, 1946. Pp. 521. Price $5 00. 

Synthetic fibres like synthetic petrol or synthetic 
rubber are no longer chemical curiosities to the 
scichtfsts, or strangers to man in the street. Nylon 
is almost a household word today just as artificial 
silk. But we have today too many of the man made 
' fibres and confusion naturally arises regarding their 
identity or composition. Newer ones are making 
.their appearance in so rapid succession that it has 
become rather difficult even for the textile techno- 
logist to remember them accurately., The book under 
review is a very welcome ’addition to the meagre 
stock of treatise on textiles and will be helpful to 
the lajj*- man in understanding easily these novel 
articles. An important feature of the book is the 
comparative tables of constants of the new fibres 
arranged side by side with those of natural ones. 
These will be useful to the textile chemist or physicist 
in evaluating the fibres correctly for any particular 
purpose. The long list of U. S, patents covering 
more than 150 pages seems to be of little value to 
the common man. 

0 . 


The synthetic fibres together do not however 
constitute even one per cent of all the textile fibres 
used in the world but this by no means detracts the 
value or importance of the book for in near future 
they arc expected to play a more extensive role in 
our every day life.* 

P. B. S. 


Freedom Under Planning -By Barbara Wootton. 

Publishers : George Allen St Unwin Ltd., 

London, 1945. Pp. 1 — 63. Price 6s. net. 

The author first of ail attempts to define what 
is meant by cultural and civil freedom and to what 
extent planning may interfere with these. She then 
examines how far the consumer is free under existing 
conditions and also in a planned society to gpend 
or obtain goods desired. The freedom of the pro- 
ducer is examined from the standpoint of the worker, 
with regard to choice of employment, of the entre- 
preneur regarding production at his end and the 
freedom enjoyed in the mutual relation of t^e em- 
ployer and the employed in the matter of collective 
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bargaining. Mrs Wootton has tried to analyse im- 
partially but not in a detailed fashion the facts avail- 
aide to her to ascertain how far planning or lack of 
plans will lead to greater freedom or tyranny. It is 
however difficult to reconcile her general logical treat- 
ment with statements like “As the years pass, how- 
ever, it becomes harder and harder to relate each of 
the British political parties to a specific group of 
economic interests”. It would be more correct to 
state that the complex character of present day 
economic interests ought to lead to a realignment of 
parties (f.g. a good deal of Labour ought really to 
be “Conservative”) on the basis of a broader and 
more realistic classification, linked to interests at 
home and abroad. There is another point which 
seems to have been overlooked by die writer. The 
I'.S.S.R. and the great capitalist States have been 
continuously at war in the economic plane and it is 
not right to consider such “wartime” conditions to 
be equivalent of peacetime plans and results. Mrs 
Wootton has rightly laid stress on the safe guards 
needed under planning. As she notes at the end, 
“The last and greatest defence of freedom under 
planning lies in the quality and attitude of the 
people”. It is on their informed alertness and 
courage that the safeguards of freedom depend for 
their strength. 

K. P. C. 


Flowers of Wood — By E. J. Salisbury. Published 
by Penguin Books Ltd., London, 1&46. 32 pages, 
24 coloured plates, Bibliography. Price 2s.'6d. 

This book gives a facsimile of 24 out of 432 
coloured plates reproduced from the Flora Londi- 
nensis (1777-1791) of William Curtis, bicentenary of 
whose birth was celebrated recently’. A separate 
account is given of each of the common British Wood- 
land flowers illustrated e.g. honeysuckle, primrose, 
anemone, periwinkle, pimpernel, dogs mercury etc. 
The commentary written are interesting and does 
credit to the author. In later chapters the author 
discusses the different kinds of trees w hich are to be 
found in British woodlands. 

Curtis’ original volume was not a financial 
success and hence Penguins deserve to be congra- 
tulated on their enterprise in publishing this lx>ok 
that would stimulate interest in Nature and in the 
art and history of colour printing. The price is 
within the reaches of all. Sir Edward Salisbury 
F.K.S., the author (Director, Royal Botanic Garden, 
Kew) has devoted to the study of the ecology of 
woodland plants and is an authority on the subject 
and tlifs brochure may well be read with profit by 
students of ecology as well as by the lay man. 

r 

A. k. 


LETTERS TO THE EDITOR 


[The Editors are not responsible for the views expressed in the letters .] 


SOME NEW METHODS OF DETECTING NITRATES 
IN PRESENCE OF NITRITE— I 

Although n number of methods for detecting 
and estimating Nitrates in presence of Nitrites 
are known 1 ~ 3, very few give satisfactory results 4 
except the Azide 5 and the Ainino-sulphonic* acid 
methods. The available methods need in some cases 
considerably large proportion of reagents. In the 
case of the Amino-Sulphonic acid the reaction be- 
comes vigorous. A simpler, and more satisfactory 
method is very desirable. In this communication 
three such methods are reported, viz., (a) using 
Sodium Sulphite and dilute Hydrochloric acid Epid 
(b) using Sodium Sulphite, Absolute Alcohol and 
dilute t Hydrochloric acid and (c) using Sodium Sul- 
phide and Acetic acid. 


(a) .Solid Na 2 SO s w ( as added to a solution of a 
mixture of NaNO., and NaNO, acidified with HCL* 
The reaction proceeded with manageable vigour and 
can be so controlled as to avoid any NO gas being, 
formed free. When the reaction bad stopped the SO- 
gas was boiled off and a part of the solution tested 
for free Nitrite and Sulphite separately by KI and 
Starch solution and K 2 Cr 3 0 7 solution. 

The Nitrite and Sulphite free solution untested 
for Nitrates by Ferrous Sulphate and Cone. H 3 SO, 
and by diphenylamine in cone. H 3 S0 4 . 

( b ) To a solution of a mixture of NaNO a and 
NaNOj absolute alcohol and Na*SO* were added and 
acidified with- dilute Hydrochloric acid and warmed. 
When the reaction was complete the presence of 
Nitrate was tested as in (a) after satisfying that there 
was no free Nitrite and Sulphite. 
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(c) Solid Na.S was added to a solution of NaN() s 
and NaNO s acidified with CH,.CO()H and warmed. 
After the complete precipitation of Sulphur, ll a S was 
boiled off and the filtered solution was tested for 
Nitrate by the usual method. 

Further work on this subject is in progress 

N. P. Mookkrjka 

Department of Chemistry, 

Dungar College, Bikaner, 

14-10-1947. 

1 Fresenius, pp. 482, 494-95. / 

•Scott’s Standard Methods of Chemical Analysis, I, p. 63fl. 
"> 1 Treadwell and Hall, I, p. 420. / 

* Her., 48, 1963. ' / 

* Zeit. anorg . Chew., 71, 236 and 74, $1* Chcm, Zem. 11., 

789, 1911 and I, 1250, 1912. >{ 


ACTION OF PENICILLIN AND THE SULPHONAMIDES 

ON PA ST EUR EL LA SEPTICA AND SALMON HU. A 

• A HURT US (EQUI) 

» 

Various strains of Paslcurclla and Salmonella 
have been, reported to be resistant to penicillin. The 
susceptibility of Past, septica to this antibiotic in 


vitro was observed recently*. Similar studies with > s ». 
abortus (equi) and 5. gallinarum have shown the 
former to be more susceptible while the latter re- 
mained unaffected by 10 units of |>enieilliu per ml. 
Since penicillin and the sulphonamides seem to net 
on bacteria in different ways, a study of their com? 
bined effect on Past, septica and S. abortus (equi) Was 
undertaken. Penicillin in combination with certain 
sulphonamides has been found to be more inhibitory 
to both these organisms than either iienicillin or any 
of the sulphonamides alone (Tables 1 and 2). Similar 
effect of combinations of these antibiotics on certain 
bacteria has been demonstrated earlier*'*. Sulphona- 
mides alone, on the other hand, seemed to arrest the 
grow th of 5. abortus (equi) more effectively than of 
Past, septica when the organisms were present in 
small numbers 'only ; sulphfipyridine, sulphathiazole 
and sulphamcthazinc being more inhibitory. 

The experimental technique - followed was as des- 
cribed earlier.* The following strains were used: — 
Past, scpiica (52) described previously** f . 5. 
abortus (cqui)-S(l), Lister Institute strain No. 766 ; 
S(I25) and S(129) isolated from two aborted mares and 
maintained at this Institute. All these strains of S. 
abortus ( cqui ) appeared to be equally susceptible to 
penicillin . Typical results obtained with S(125) are 
given. S. galiinarum-Listur Institute strain No. 416. 


TABLE l 


Effect of the sulphonamides and varying concentrations of penicillin on the growth of Past, septica.* 


Penicillin 
(unit / ml) 

Plain broth 

Sulpha pyridine 

1 / 50,000 

Sulphamethazine 

1 / 50,000 

Sulphfttbiazble 

1/10,000 

Sulp1mg,uanidine 

1 / 10,000 

Sulphanilamide 

1/10,000 

0 

4* 4" + 4* + 

+ + + + 

+ 4-4- 4 

++++ 

+ + + + 

+ + + + 

005 

4* + + + + 

+ + + 

+ + 1 

+++ 

+ + + 

+ + + 

01 

4- + + 

— 

~ ; 

— 



0*5 

• • •* » 

i 



# , 

# . ,- f 

_ .. 


* Growth or no growth is indicated by + and - signs respectively. 


TABLE 2 

Effect of the sulphonamides and varying concentrations of penicillin on Ihc growth of S. abortus (equi)* 


Penicillin 
(Unit /ml.) 

Plain broth 

Sulpliaguanidine 

1/10,000 

Sulpliamelhazine 

1/50,000 

Sulphathiazolts 

1/100,000 

Sulphapyridine 

1/100,000 

• 

Sulphanilamide 

1/10,000 

10-* 

io-‘ 

10-* 

: » 

10-* 

10-“ 

io-‘ 

10~’ 

I0-" 

10-‘ 

10-* 

10-* 

10-* 



0 

+ + + 

+ + + 

+ + + 

++ + 

+++ 

+ + + 

+ + + 

++ 

i + + + 

j ++ 

+ + + 

i .+ + + 


++ 

+ + 

+ + 

+ + 

+ + 

+ 

+ + 


+ + 


+ + 

+ + 

10 

+++ 

+ + + 

+ + 

++ 

++ 

+ + 

• + 

— 

+ ! 

—* * 

+ + + 

+ + 

20 

*+ 

++ 

+ 

+ + 

+ + 

+ 

+ 

- 

- 

- 

- 

• 

+ + 

+ + 

50 

Trace 

— 

— 

r- 

— 

~~ » 

$ 


MM 



MM 

10*0 

— 

— 

— 

•*— 








• 


• Growth or no growth is indieat'ed by + and - signs respectively. 
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One-tenth ml. of 10 * dilution of Past, septica and 
the dilutions of .S', abortus ( equi ) as indicated in the 
table, were added to 4 9 ml of the basal medium, 
containing plain broth alone, as inoculum. Growth 
was determined by the presence of turbidity after 48 
hours* incubation at 37°C but occasionally subcultures 
Were made on blood agar in the case of Past, septica 
and on plain agar in the case of S. abortus (equi) to 
detect the presence of living organisms in numbers 
too small to produce turbidity. The sodium salt of 
penicillin, containing 1620 units per mg., was freshly 
dissolved and diluted in sterile glass distilled water. 
The sulphonamide solutions were sterilized at 15 lbs. 
for 10 minutes. 

Penicillin alone atid in combination with the 
sulphonarnides were definitely more inhibitory on 
smaller numbers of both Past, septica and S abortus 
(equi). 

Details of this work will be published elsewhere. 
Penicillin used here was supplied by Messrs. 
Imperial Chemical Industries. 

P. R. Nii,akantan 
N. B. Das 

Indian Veterinary Research Institute, 
Muktesvvar-Kumaun, 28-11-1947. 

1 Das, N. B. and Knwat, J. S., Sciknck and Cultukk, 12, 
553 1947. 

a linger, k, Nature, 152, 245, 1943. 

* Soo-Iloo, O. and Schuitzer, R. J., Arch. IUochrm., 5, 99, 

1944. 

4 Kirby, W. M. M., Pioc. Soc. Exp. liiol . Med., 57, 149, 
1944. 

4 Bigger, ]. VV., Lancet, 247, 142, 1944. 

4 Hobby, G. h. and Dawson, M. IT., /. Bad., 51, 447, 1946. 

1 Das, N. B. and Rawat, J. S., Science and Cm, Turk, 13, 
160, 1947. 


NEW TELEGRAPH CODE FOR INDIAN 
LANGUAGES 

Tki.KGRA1*hv is primarily a method of transmit- 
ting written communication by means of electTic 
impulses which form the code. Many types of the 
codes* have been used in different countries to suit 
their telegraph traffic. The Morse code which is used 
in America has been modified for continental use. 
By international agreement this continental code is 
being used in all radio communication, submarine 
telegraphy and ocean cables. All the above codes 
have been evolved for the Latin script which has only 
26 alphabets. This international Morse code does 
not suit for our* contidions as the alphabets in the 
majority of / the Indian languages are far* more tli&n 
tlje Latin alphabets. The cacuminal sounds, the 
nasal {founds and at least 25 per cent of the Indian 
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characters cannot at all be sent correctly by the use 
of the Latin alphabets in our traffic. 

The new code formed by the author takes f ,iuto 
account the occurrence of alphabets in traffic. The 
minimum dot time equivalents and minimum number 
of elements are given to the alphabet occurring 
maximum in our languages. A statistical survey has 

ST - W -- 

i «• i 

3 )> 

tr — • • i 

sit Jh — 

(•) • — « • . 


g - . . - . 

ih - . — . 



J? 




* • 

• • • 

4T *M4 

^ 

5 * 

*“ • 

* 

Table of Alphabets with Code. 

been taken of the predominance of alphabets and the 
code is allotted in that order. To keep a definite 
system for training facility, the code takes into 
account the philological factors. 2 The long vowels 
are formed by the addition of a longer time equivalent 
i.e.,,a dash, to the corresponding short vowels. The 
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short diphthong vowels are given the corresponding 
combinations without the addition of extra space. 
Tfye aspirated consonants are formed by the addition 
of the aspirant to the corresponding short consonant. 
The two additional short vowels of the southern 
Indian languages are also provided for. lty this 
system the code for 49 alphabets is reduced to only 
33 for training purposes. 

As combinations upto four elements are not 
sufficient to accommodate all the Indian characters, 
combinations of five elements are also used in the 
formation of alphabets. In these higher element 
combinations, the least dot time equivalents are given 
priority. Characters not much used in telegraph 
traffic are allotted higher time equivalents. This 
allotment reduces the frequency in cycles per second 
and thus at higher speeds the distortion is reduced. •' 


f (cycles per see.) — 


Xw.p.m x»x( 
60x2 


where Nw.p.m is the number of words per minute, 
n is the number of letters per word and / is the dot 
time equivalent per letter, In English as is well 
known an average of five letters per word is taken 
for telegraph traffic. For communication iti Indian 
languages, an average of only four letters is found 


. _ * 


1 



h 

.9 

<D 

■8 

'arae of 
country. 

iO. of 

Alphabets 
dealt with, 
verage ele- 
ments per 
alphabets, 
verage dot 
equivalent 
alphabet. 

req. in cycl 
per sec. for 
speed of 20 
words per i 

o 

A 

A \< | 


Baine 

America and 

f 

1 



Europe. 

26 

3*16 8*2 

6*83 

Navy 

American Ships. 

26 

3*12 ! 86 

7*17 

Morse 

American 


i 


t • ” i 

Telegraph. 

I 26 

2*96 j 6*6 

5*5 

I. M. C. .. 

Continent and 

[ 

1 



all wfrelcss. 

26 

3-15 ! 8-2 

6*83 

Proposed .. 

India 

! 49 

4 ! 10-7 

t 

7*13 


for word^ .used in traffic. This average increases to 
4 7 letters per word for the classical Indian words. 
The table compares the efficiency of the proposed 
code with the standard , codes adopted in other 
countries. The average per letter in the proposed 
code foy 49 letters is slightly greater than others 
becaUtfe of the inevitable Vise of the higher elements 
introducing higher dot time equivalents. The lower 
value of the average letters per word compensates to 
some extent the higher dot equivalents per letter and 
therefore the frequency is not much increased. 

The author’s calculations show tlfat the proposed 
code can handle the telegraph traffic by using only 
83 per cent of the elements required to send tfie i same 


traffic in Roman Urdu i.e., using Latin alphabets and 
saves the operator’s effort in the* same porportion. 

Letters and important punctuations are the same 
as used in I.M.C. It is seen that the proposed code 
can handle all the telegraph traffic in Indian languages 
with better efficiency and speed in addition to the 
vast facility. 


R. D. Josttt 

Radio Laboratory, 

Xowrojee Wadia College, 

L’oona, 3-12-1947. 

1 McNicol, “American Telegraph Practice”, p. 492. 

1 J. Beanies, “Comparative Grammar of the Modem Aryan 
Languages in India", Vol. I, p. 245. 

1 J. Herman, Kell System Tech. Jour., 8, 267, 1929. 


ON THE NUMBER OF POSITIVE INTEGERS<iX AND 
FREE OF PRIME DIVISORS>X« 

Let / (.v, c) denote the number of positive inte- 
ger<.r and free of prime divisors>A < \ It is proved 
that 

/(*, e)-xtU) +o(j^j) 

where the ‘o’ is uniform for c > any given positive 
number, and the function <p (c) is defined by the 
relations : 

y(c) — o for o;p(c)~l forc>l • p(c) is con- 

tinuous for c> o, andp 1 (c)s» V (j~~) for 0<c<l. 

The function <f (c) has interesting properties: — 

(1) <p (c) lias derivatives of all orders at every c 

| • 

except at c«=l, J, . . , . . . (n positive 

integral. 

(2 ) <f(c)=o ( -f-A for c>o. 

V> 

C 

(3) • — - — >o as c — >o for any fixed n. (This is 

cn 

an obvious consequence of (2)., 

The results are independent of the prime number 
theorem. Proofs will appear elsewhere. 

V. Ramas^vami 


Arftlhra University, 
Waltair, 31-12-1947. 
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A NOTE ON THE USE OF WILSON CLOUD CHAMBER 
AND THE POSITIVE EXCESS OF MESOTRONS 


Tint importance of Wilson cloud chamber in the 
development of modern Physics, especially in Radio- 
Aetivity ami Cosmic-Rays can hardly he exaggerated. 
Rutherford in-fact, described it as “the most original 
and wonderful instrument in scientific history.”* For 
Cosmic Ray work counter controlled chambers 
generally used as chambers operated at random are 
at a disadvantage. The observation of Cosmic-Ray 
tracks in a Wilson chamber placed between the i*>le 
pieces of an electro-magnet led Anderson 2 to discover 
the position. This single act jxjints to the importance 
of the use of the Wilson chamber placed in the magne- 
tic held. Apart from the discrimination between the 
positively and negatively charged 'particles, the 
magnetic held has its utility in the measurement of 
momentum of the particle passing through the 
chamber. 


A particle of mass M, charge Ze (e.s.u.), momen- 
tum p nnd moving perpendicular to the field (H) 

M/V 


has a radius of curvature p given by pc = 


(\~p x n 


- Ze Up or expressed in electron volts (pc) ev — 300H p 
for 1. Knowing Up the momentum of the particle 
may be direetly determined. However, as the energy 
of the particle under consideration increases, a higher 
magnetic field is needed to produce any appreciable 
deflection. Whereas a field of 1000 guass is sufficient 
for energies between 10"‘ - 10 T e.v. a field of 20,000 
guass or more is needed for particles of 10* * 10 10 e.v. 
This limits, therefore, the energy range to be studied 
by this technique. For higher energies it becomes 
increasingly necessary to design large electromagnets 
capable of producing uniform fields of this order over 
an appreciable volume. The cost and other technical 
difficulties in obtaining such high fields are known 
to a worker in this field. In a particular case Jones 
and Hughes 2 used oil cooled iron-core type magnet 
Weighing 9100 Kg of steel and 1000 Kg of copper, 
working at 35-125 K.W. and producing a field of 
12400-16000 guass. Such heavy equipment restricts 
the use of the chamber to the Laboratory, high alti- 
tude measurements being impossible. Not only that, 
the heating produced by the current passing through 
the coils of the magnet, in the vicinity of the chamber 
makes it difficult to keep it at a constant temperature, 
which is so very necessary. All these factors put 
limitations on the use of the Wilson chamber. To 
obtain all these requisites, thus increasing the use- 
fulness of the instrument, a very simple technique, 
as suggested below, may be employed. 

L. M. Mott Smith 4 tried to measure the positive 
excess of the mesons over the negatives bv- using the 
principle of magnetic deflection of particles in magne- 
tised ircAi, and employing triple coincidence counter 


system. Two counters were used to collimate the 
beam of incoming particles and a third counter, the 
position of which could be varied, (Fig. 1) jvas 



placed under the ifon plate magnetised perpendicular 
to the plane of the paper. No excess was however, 
found. Blackett 5 also did not find any excess of the 
positives. H. Jones* determined the positive excess 
of the hard component by using a Wilsor? chamber 
placed in a magnetic field. The hard component was 
abstracted by absorbing the soft component in 10 2 
ems. of lead, (sucli a block should not affect hard 
particles with energies greater than '2 x 10* civ. if 
one assumes that they are mesons which Jqse energy 
by ionization only) the ratio of positives to negatives 
being about 1'29. Bernardini 7 and his co-workers 
have also performed similar experiments using modi- 
fied technique of Smith and find' an excess of about 
20 per cent (I had nearly completed an apparatus, 
slightly different from the one used by these workers, 
to study the positive excess and various other pheno- 
mena. connected with the mesotron but unfortunately 
had to discontinue due to disturbances *at Lahore.) 

The use of Wilson chamber and the technique 
employed by Smith have their relative merits and 
limitations. The use of both these techniques com- 
bined. as suggested, will increase the utility and the 
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field of application of the Wilson chamber. The 
necessity of a large electromagnet can be partly dis- 
pehsed with by using a magnetised soft iron plate 
(the necessary magnetisation may be produced by a 
field of about 100-200 guass by Helmholtz; coils or a 
suitable solenoid) of suitable dimensions inside the 
chamber, (a usual triple coincidence counter system 
being employed to control its working) the magne- 
tisation being vertical to the plane of the paper 
(Fig. 2). This technique is especially advantageous 



in extending the limit of the energy spectrum as very 
high and uniform magnetic fields can be obtained in- 
side iron, particularly in Permalloy, where it can be 
much higher than the highest value of the field em- 
ployed so far. It will also eliminate the difficulties 
connected with maintainance of constant temperature 
in the Wilson chamber. The field inside iron (B) and 
the *radiu-s of curvature of the track may be easily 
determined. From the figure it is clear that the 
visible portions of the track give us the direction of 
the tangents to the actual path inside the plate and 
measuring the angle* <P (radius) and the distance 
AB = 1 , live radius of curvature p is given by /> = 
e/sin <p. The whole equipment being lighter and 
easier to set ■ up may be used for the study of the 
positive excess of the mesons and other allied pro- 
blems, say its variation with altitude which is bound 
to yield; much valuable information about the various 
processes connected with v the mesons. With suitable 
modifications it may be used for the study of cosmic- 
ray showers and the exact determinatiori of the mass 
of the meson* for which the experimental values vary 
from 184-370 times the mass of the electron. The 
work on these lines is in progress arid the exact ex- 
perimental set up will be given later. ( . 

« 

I wish to thank Dr P. K. Kichlu and Dr H. R. 


Sarnia for their general interest and Dr R. C. 
Majumdar and Dr P. L. Kapur for helpful discussions. 

om Parkash 

Physics Department, 

East Punjab University, 

University Buildings, Delhi. 

5-2-1948. 

♦ 

1 N. N. Dasgupta mat S. K. Ghosh, Rev. Mod. Phys., 18, 
225, l'.Htt. 

* C. D. Anderson, Phys. Rev., 41, 405, 1932. 

' H. Jone* and D. J. Hughes, Rev. Sri. Inst. II, 79, 1940. 
4 L. M. Mott Smith, Phys. Rev. 35, 1125, 1930. 

* l*. M. S. Blackett, Proc. Rov. Soc., ,4 159, 1, 1937, 

* H. Jones, Rev. Med. Phys., 'll, 235, 1939. 

1 G, Bernardinf, M. Conversi, etc., I'll vs. Rev., 68, 109, 
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ON REFRACTIVE INDEX OF REFLECTION 

The intrinsic similarity between reflection and 
refraction should make it possible for the former to 
be viewed as a special case of the latter. Thus as a 
first step towards unifying the two under a single 
scheme, reflection since it involves turning back of 
the secondary waves at the surface of separation, may 
be thought of as being associated with refractive 
index p—-t. This would automatically ensure 
equality of the angles of incidence and reflection as 
generally understood. As an interesting application 
and confirmation of this, one may substitute this value 
of /i(-~l) in the formula for refraction at curved 

JJ, l fXm. I 

surfaces namely — = , when the formula for 

v u r k 

1 t 2 * 

reflection at curved surface namely - + — =» - follows, 
• v u r 

where v, u are respectively the distance of the image 
and object from the refracting surfaces and r the 
radius of curvature of the reflecting or refracting 
surface. 

The above point though somewhat obvious does 
not occur in any of the text books known to the 
author and has been subhutted in view of its probable 
usefulness to the teaching profession. 

B. Mukhopadhyay 

Lac Research Institute, 

Namkum, Ranchi. 

8-3-1948. 
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CONSTITUTION OF ALKALI HALIDE- 
BORATE GLASSES 

II. Coi.K 1 * observes that in the halide-boric oxide 
glass systems a crystalline. phase of the halide occurs 
when it exists in excess of the proportion given by 
NaCl, 3B/) S in the case of NaCl. 

Cole has evidently made microscopic studies of 
the glass systems and as such his observations are 
complimentary to ours 3 that he refers to. The sizes 
of the crystallites which Are discernible by the 
microscope are certainly much larger than the limits 
that can be approached by X-rays. So what Cole’s 
results indicate is that the particle sizes of the crystal- 
line NaCl phase are sulrni icroscopic so long as the 
percentage of NaCl is below 22 per cent. 

The results of experimental work 'carried out on 
such systems by two of us 3 have shown definitely that 
the glass formed by dissoving NaCl in Bat)., up to a 
concentration less than 21 ‘91 definitely yield diffrac- 
tion lines of NaCl. Even with a proportion of NaCl 
as low as 10 per cent very characteristic diffraction 
lines due to NaCl have been found in the X-ray 
photographs. 

Experiments with Na,0 — B 3 C) 3 glasses by Warren 
and his co-workers have only revealed diffuse bands 
and the positions of the bands differ but little with 
different alkali oxide contents from the radial distri- 
butions of intensity. Warren 4 arrived at an atomic 
arrangement for the glass in which the oxygen of 
Na 3 0 is incorporated into the scheme as an essential 
constituent. In NaCl — B 3 O s system this extra oxygen 
is absent. If NaCl takes part in the random structural 
arrangement which is very difficult to conceive for 
a polar substance there must lie a new structural unit 
different from that of the Na 3 0 — B 3 () 3 system. Our 
experimental results are quite contrary to such 
picture. 

It may be mentioned in thij> connection that 
sharp diffraction lines are also obtained with Au- - 
B a 0 9 and Pt — B a O, glasses* in which a crystalline 
phase for the metallic constituent is apparent even at 
very low percentage of noble metals. Rooksby* has 
also demonstrated the existence of crystallites of gold 
and copper in gold ruby and copper ruby glass res- 
pectively. 

S. K. Majumdar 
Indian Association for the B. K. Banerjek 
Cultivation of Science, K. Bankrjke 

210, Bow Bazar Street, 

Calcutta, 15-3-1948. 

1 Nature, 160, 191. 1947. 

• Nature, 156, 423, 1945. 

• Ind. /. Phvs. 2/(5), 222, 1947. 

4 /. Atner. Ceram. Sot. 19, 202, 1936 ; 21, 287, 1938. 

« Nature , 158, 753, 1946. 

• /.« Sot. Glass Techn. 16, 171, 1932. 


A NEW METHOD FOR THE COLORIMETRIC ESTIMA- 
MATION OF TRACES OF URANIUM 

The estimation of trace quantities of uranium Vy 
chemical methods is of fundamental interest to the 
geochemist in his determination of the age of minerals 
by the “Eead-uranitun ratio” method. Various 
methods for the colorimetric estimation of traces of 
uranium have been suggested from time to time of 
which the per-uranic acid method of O. Hackl* using 
hydrogen peroxide in the presence of alkali carbonates 
is the most simple to work but this method fails when 
the percentage of uranium is less than 01 per cent. 
Of the other methods the ferroevanide method was 
claimed to be very sensitive by J. Tschernichow and 
Guldina 3 but Sandall 1 has criticised this method. In 
the present investigation the author attempted to 
devise an accurate method for the estimation of traces 
of uranium. It was found that in the absence of inter- 
fering ions' and soluble carbonates l r () 2 ++ gives a 
blue coloured lake with an alcoholic solution of quina- 
lizarine at a pi I of approximately 7'2. The region of 
maximum absorption was determined from the plot of 
the percentage transmittancy with filters -of varying 
wave lengths in a photo-electric colorimeter. The 
maximum absorption was always found in the region 
of 575 m/i . At this pH (7'2) the blank also gives a 
light violet colour. The region of maximum absorp- 
tion for the blank was similarly found to be at 515 m,«. 
From the transmittancy curves of the two (namely 
blank and the uranium lake) it was found that the, 
filter 620 m/t was the most suitable for, at this region, 
while the absorption of the blank was quite negligible, 
that of uranium lake was very near to the maximum. 


The percentage transniittancies of a series of standard 
uranium solutions of varying strengths with quinali- 
zarine were determined in a photo-electric colorimeter 
using a 620 m/i filter. The plot of the log transmit- 

tancy against concentration 

was found to be. a straight 

it 

Parts per 

Parts per 

million. 

million. 

U Taken 

U Found 

3-5 

3'55> 

4-5 

4*6 

4-9 

505 

5-5 

5*5 

5*75 

5*9 

6*5 

6*65 

7*5 

7*4 

8*5 

8*625 

8-75 

8-8 

9*5 

9*55 


j 


line when the concentration was within the range of 
3 to 10 parts of uranium per million. (3y to lOy of 
uranium per c.c.). Thus Beer’s Law holds good within 
this region and this method can be used for the colori- 
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metric estimation of uranium. The strength of 
several unknown samples were determined from the 
standard curve by this metliod. The results are given 
in the table. The accuracy of this method was 
found to be ±3 per cent. 

Further work is in progress and full paper will 
be published later on. 

The author wishes to thank l’rof. P. B. Sarkar, 
for his kind interest in this work and the laboratory 
facilities. 

Amar Nath Majvmoar 

Laboratory of the Ghose Professor of Chemistry, 
University College of Science and Technology, 
Calcutta, 6-4-1948. 

1 O. Haekl— Z. anal. diem. . 119, 321, 1940, c/. It. A. Arnold 
and A. R. Prav, hid. ling. Clicm. (Anal. ltd.), IS, 294, 
1943. 

* J. Tscheruiehow and It. Guidina — Zcilschilft fm anily - 
lischc chcmic, 9>i, 2.V7, 1934. 

J Sandal! -Colorimetric determination of traces «.f nutals, 
p. 437. Inlerscience Publishers, Inc. N. Y., 1944. 


X-RAY STUDY OF CRYSTALLIZATION OF 
. AMORPHOUS SILICA 

. It has been found by the X-ray diffraction 
method that the mean band spacing of amorphous 
■silica gradually increases with the period of heating 
of the sample at high temperatures, c.g., 650°C and 
filially sharp rings appear, showing complete crystal- 
lization. The most intense ring corresponds approxi- 
mately with the position of the amorphous band. 
Such line-band correspondence has been found with 
other substances and give a support to the crystallite 
theory of the amorphous state. Randall and 
Ropksby 1 with amorphous Carbon and K. Das 
Gupta 3 with amorphous Selenium got similar varia- 
tion of mean band spacing with the growth of the 
size of the crystals. 

The following is ’the table of the mean band 
spacing of Silica heated at 550°C for 48 hours, photo- 
graphs being taken at intervals of every 12 hours. 


Hours of I 
heating 

Plate 

no. 

Hand 
diameter 
in cms. # 

e ! 

dxlO-*cms. 

0 

1 

1 637 

1I 0 P I 

4004 

12 

2 , 

t* 557 


4-225 

24 

, « 

1-533 

10°22' 

4-272 

36 

4 

1-530 

i 

10° 18' j 

4*298 

1 • 


Both Randall and Das Gupta worked with .homo- 
polar substances and got gradual decrease it; the 

6 


lattice constant with the growth of the crystal sine.";.. 
But in the case of Sit),, from the table we see that/ , 
the lattice constant is increasing with the growth of , 
the crystal’ size. This is because SiO s is an, ionic,, 
crystal. The problem has been investigated theoreti- 
cally by J. K. Lenard-Jones 3 who gives reasons for 
anticipating such results. 



Hu;, l. 

A- -Amorphous Silica Or I. 

B- Silica C ,i*l healed at 550°C for 24 hours. 


The increase in the lattice constant after 48 hours . 
of heating at 550°C is found to be 7'4 per cent. It . 
, has been shown by Lenard-Jones that for a small’ 
crystal of 500 atoms deep, spacing d* is 5 per cent 
greater than the normal value and for 5 layers deep 
the percentage change would be 7, and for 3 atoms 
deep the change would be 14 per cent (d*>d). In the . 
ease of ionic crystal, however Lenard-Jones gives the 
following results for Sodium Chloride. 4 

Distance between neighbouring Na and Cl. atoms : 

Solid .. * .. .. 2’81 (Observed) 

Single 100 plaue .. .. 2'60 (Calculated) 

Single molecule isolated .. 2‘30 (Calculated) 

It was observed that (he weight of the amorphous, 
silica remains unchanged due to heating i.e., there 
is no dehydration ,due to the prolonged heating and 
the change in the band spacing need not be attributed' 
to the degree of dehydration of the sample. 

In conclusion the author expresses his sincere, 
thanks to Prof. S. N. Bose for the keen interest he 
has taken during the progress of the work and to Sfi 
K. Das Gupta for helpful discussion. 

S. B. BltATTACHARJttU 

Khaira Laboratory of Physics, 

University College of Science & Technology, 

Calcutta, 7-4-1948. 
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1 Randall and Rook shy, Nature, 129, 1032. 

* K. Das Gupta, Ind. Jour. Phys,, 389, 1941. 

f J. K. Lejard-jones, /is. /. Krisl, 75, 1930. 

1 Randall, Diffraction of X-rays, etc., Ed., 1932, 
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PREFERENCE TESTS OF SCHOOL CHILDREN 
FOR DIFFERENT SUBJECTS 

Thk writer has tested 3000 school children of 20 
different institutions in Bengal and in some parts of 
Bihar, of which 2000 are' girls and 1000 boys. Age 
varies from six to seventeen years. Psychological 


decreasing point of English and after that comes on a 
higher level and finally occupies the topmost position. 
The interest line of history comes more or less after 
literature. Arithmetic starts from the second level 
of preference in the early stage of both the sexes but 
gradually declines at the bottom in case of girls and 
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GRAPH SHOWING THE PREFERENCE OF CHILDREN IN OtFFERENT CLASSES 
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principles arc followed in preparing the preference 
tests. Three different tests are applied to each child 
to find out his interest regarding different school sub- 
jects he learns in his respective class. The data are 
calculated statistically from two points of view, (i) age 
and (ii) class. Iu this paper the writer has based 


1 . 

to the fourth level in case of boys. The interest line 
for (Geography is very smooth and is always at the 
bottom from the beginning to end in botlf’the sexes. 

Thus analyzing the data it seems that preference 
can be graded as English, Bengali, History, Arith- 
metic and Geography. 



her work on class-grouping. The five compulsory 
subjects namely English, Bengali, Arithmetic, 
History and Geography are taken into consideration. 

From the pfeference in the figs. 1 .and 2 it is 
observed that English which has maximum number 
preferences in the early ages of both the sexes 
decreases after sometime, and Bengali which occupies 
a third jxwitjon in the beginning merges at the 


The writer is grateful to Prof. G. S. Bose for his 
valuable suggestions. 

(Sreejukta) ‘Shanta Dbp 

Department of Psychology, 

Calcutta University, 

4-3-1948. 
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PROBLEMS OF INDEPENDENT INDIA (2) 


ATTAINMENT of Independence on the part of a 

great country like India after long years of 
colonial rule has to be followed by revolutionary 
changes in outlook towards the totality of country’s 
problems .inclusive of political, economic, social and 
religious ones. Unless the ideas are spund, and 
followed by prompt action, even such a great event 
ns Independence may be followed by a period sterile 
in achievement, and sowing more seeds of trouble for 
the future. 

• 

It is our impression that though the present 
government is composed largely, though unfortunately 
not wholly, of persons who have earned undying fame 
as fighters for the cause of freedom, and have shown 
great initiative of action in certain directions, there 
are other equally important subjects which have 
escaped their vigilance and penetration. One of the 
most urgent set of problems to which they have so 
far paid only scanty attention is the "Reform of the 
Administrative Machinery They have inherited 
the present machinery from the British who developed 
it out of their ideas of Imperialism, guided by the 
central thought that India was to remain for ever 
a part^of the .British colonial empire. Whatever may 
have be^n* the merits of the ‘steel frame’ from the Bri- 
tish point of view, our leaders who arc now in saddle, 
Were outspoken before they took office, in their 
criticism that the system was not suited to the needs 
of a free and independent country, which would w r ant 
to undo the legacy of poverty and unusually low 
standard of living by rapid industrialization, rapid 
improvements in agriculture, communication and 
defence. But so far no effective steps have been taken, 
either to reorient the existing civil service personnel 
to the changing needs of the country, or to lay the 
foundation of a new civil service suited to the needs of 
an independent country nor to do away with the 
irksome procedures causing Extreme delay in .taking 
decisions. To use a metaphor we have replaced the 


coachman by the motor driver, but the horse has not 
been replaced by the motor engine. 

Let us see what are the defects of the present 
system of administrative machinery and how a better 
system, suited to present day needs can be evolved. 
The spearhead of the present system of admini- 
stration is the “Intljan Civil Service” which is 
followed by such specialized services as provincial 
civil services, audit and account service, engineering, 
police, railway, etc. The Indian Civil Service has now 
been replaced by a general ‘Administrative Service’. 
Most of the entrants to these services, except with 
provincial ones, are recruited on the basis of all-India 
competitions, from amongst the university graduates 
of India, and are assigned to specialized posts or to 
general administrative posts. 

It is a continuation of the same old system of 
recruitment of the civil service, and their absorption 
in the duties of the .State. No arrangement has yet 
been made to broaden the basis of recruitment to suit 
the new needs of the State, or to train up the recruits 
to specialized jobs, instead of allowing them to be- 
come jacks-of-all-trades. 

This would have been quite right in the nine- 
teenth century, when the peacetime activities of the 
State were confined only to law, order and raising of 
taxes and the emphaste which was laid on classical 
education as the most qualifying achievement on the 
part of the competing student had probably some 
justification. But with the growth of industrialism, 
the activities of the Government have grown to be 
enormously more complex. Probably public* health 
was the first item to be added to the cares of the State, 
in addition to the classical items, of law and order, 
and at different times, public education, factory 
’labour, transport and communication services, agri- 
culture, fuel and power, control of internal and* ex- 
ternal trade, housing, Social insurance and ’organiza- 
tion of research for. induatriab agriOifftural aud 
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defence purines have been added to the care* of the 
State, 

Though each of these .subjects in a democratic 
society has t>eeii under a popular minister, or of 
officers enjoying the confidence of the head of the 
State, the proper care of each subject requires a body 
of public servants whose education and training should 
be vastly different and variegated from what was 
necessary for the police State of the nineteenth 
century. 

How have these needs been met in other coun- 
tries? Keen in England where the civil servant, after 
recruitment by means of competitive examination is 
assigned to specialized jobs, and is not as a rule 
allowed to be jaek-of-all-trades as in « this country, 
he has not been found to he coining up to the chang- 
ing needs of the State. To quote Sir M. Sadler : 

“Athuiniatrutive official a seem weak in the field <>f 
imaginative and creative suggestion- -in the points which 
characterise original minds. If >ou read an official file, >ou 
will find as a rule that (he experienced official is better 
at telling a -nilxirdinate what not to do than at interesting 
him in wavs of doing lx*Ucr wlmt is already passably well 
done, or in encouraging him to umceive hold innovations 
in existing methods of administration." 

Nor is Sir Michael Sadler alone in the severe view 
he has taken of the civil servants. This overdevotion 
of civil servants to precedent, lack of initiative and 
imagination, procrastination, and unwillingness to 
take responsibility, or to give decisions have been 
enumerated as lately as in 1944 in the report of the 
V. K. Committee on Training of Civil Servants. 

The Rowland Committee (Bengal Administration 
Enquiry Committee, 1944-45), remarking on the habit 
of government organizations to be resistant to evolu- 
tionary changes, and to lag behind progress in politi- 
cal ideas and advances in administrative techniques, 
offers the following comment. * 

"The main reason, perhaps is that bureaucracies are 
lrre from the compulsion under which business organiza- 
tions labour of keeping up with competitors and they do 
not have n profit and loss account at the end of each year 
to indicate whether or not their methods and their adminis- 
tration require amendment or improvement. The spirit of 
adventure and enterprise is kicking, partly because, at any 
rate in a Democracy, all the actions of Government servants 
are liable to criticism by the Legislature. They, therefore, 
tend to plav for safety, to go slow and to relv on precedent, 
and to seek in the past rules for guulancc and action even 
when the situation racing them is in essence different from 
the circumstances <»f the past to which they appeal.” 

Though it is the minister who is responsible for 
enunciating the policy of the organization under «his 
charge, it is the traditional duty of the civil servants 
while decisions arc being formulated to make avail- 
able to the minister all information and references 
from facts demanding all the wisdom and all the 
detachmfcnt he cai\ command. But has this job been 
satisfactorily discharged by tfre civil servant? The 


impression is that the civil servant ‘‘plays for safety”, 
says Herman Finer : 

•• 

"We im- beginning to see, iu fact, that it is difficult for 
any one but an expert fairly and effectively to criticize an 
expert.” 

Though it has been admitted that guidance from 
experts, be he a scientist, engineer, medical man, 
educationist, industrial manager, or financier — arc* 
needed now for every "matter of governmental policy 
and administration, it has not been found easy to 
secure this guidance. For in every country, the 
administrative civil service has up till now occupied 
all positions of vantage, and administrative authority. 
He usually resents it as an encroachment on his pri- 
vilege, that any distinguished man from outside, 
should he called to such posts. H. 0. Wells with a 
great amount of justification characterised the I. C. S. 
as constituting a new Brahmin caste. When expert 
advice is needed, the usual method is to appoint 
Committees of specialists whose decisions and deli- 
berations are conveyed to the minister by the 
civil servant in charge of the subject, who is generally 
without any expert knowledge of the subject. The 
expert, even when a full time servant, is kept in an 
outer ring, to whom full knowledge of policy making 
does not reach. One such expert on public health 
Sir Arthur Ncwsholmc complained before tfle Tomlin 
Commission : * 

”1 hml no real difficulty in consulting the secretary (a 
civil servant), ami the president fa minister) when I desired* 
this : the difficulty wa s to know beforehand when important 
public health matters — sometimes they arose out of my oivn 
minutes— were under discussion between the president atul 
l he seiretaiy, and thus to secure a voice in the discussion 
before derision ." 

In the United Kingdom, it was the contention of 
the specialists that their advice had too often to be 
presented through administrators and is di^tortccLjn 
the process. As a matter of fact, ;he Institution^' 
Professional Civil Servants (those not belonging to 
administrative services) represented to the Tomlin 
Commission that no decision* involving technical 
questions should be taken unless the spaji^l^t con- 
cerned had the opportunity of presenting his advice 
directly to the official, or the tnihistqr taking the 
decision. 

t 

Though this was agreed to by the Commission 
the demand that the heads of technical divisions 
should be given equality of status with the administra- 
tive head of the department was not agreed to in 1936. 
Customs die hard. 

But in the meantime, the World War II, came 
and revealed, as no amount of argument could have 
done, the folly of keeping the professional man in the 
outhouse, like the j>oor relations of a rich man. 
Large* numbers of scientists; technicians and other 

professional men had to be pressed htirriedly'',into 

# * * # 
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government service, and they had to be given rank 
and status in the administration which encroached 
mercilessly on the ‘preserves* of the administrative 
civil servant. Some of the scientific men were taken 
as ministers others were given secretarial ranks. The 
absorption of scientists into the government were 
found so profitable that the Government of l\ K 
appoirvted a Committee under Sir Alan Barlow of the 
Treasury, which emphasized the need of a scientific 
civil service in the following words (1945) : — 

“The Government has decided that the scientific civil 
service is to be reorganized. They are deeply conscious 
ot the contribution made by science towards the winning 
of the war, a contribution which may have altered the whole 
course 1 of the war and has certainly shortened its duration. 
They are equally conscious of the contribution winch 
science catt make during peace to the efficiency of produc- 
tion, to higher standards of living, to improved health, and 
to the means of defence. They are resolved that the con- 
ditions ot service for scientists working for llu* government 
shall be such as to attract into the civil service scientifically 
qualified men and women of high calibre, and to enable 
them after entry to make the best use of then* abilities, in 
order that scientists in the government service may play 
their full part in the development of 'the nation’s resources 
and the promotion of the nation’s well being.’* 

MeasiiVes taken to give practical effect to these 
views can be now briefly enumerated : • 

(1) Common grades with improved pay, more 
commensurate with the standards of administrative 
grade both at the time of recruitment and in ultimate 
prospects, have been introduced for the scientific civil 
service. 

(2) An inter-departmental panel, consisting of the 
heads of scientific branches, and also of members 
nominated by their respective departments, have been 
organized, and charged with the responsibility for 
keeping under review the well-being and efficiency of 
the government scientific service, and for making 
proposals for any changes in the organization and 
coalitions of service which would promote the well- 
being or increase, the efficiency of the service. 

This panel considers promotions arid transfers and 
ensures uniformity of standards, and takes steps for 
improving administrative liaison between departments. 


LETTER FROM LONDON 

The following is an extract of a note from the U. S. 
Embassy in I/ondon : 

Sfcientists, industrialists, and labour leaders have 
manifested considerable interest in the formation of 
a Committee on Industrial Productivity, announced by 
the Lord President of the Council, Mr t Herbert 
Morrison, in the House of Commons on December 
18, 1947. The New Committee, which is ultimately 
responsible to Mr Morrison, is for this reason put on 
the same level as the Advisory Council on Scientific 
Policy and the Defence Research Policy Committee. 


(3) Scientific workers in government service arc 
encouraged to publish work of their own and to dis- 
cuss their work with persons outside the service 
engaged on similar problems. 

(4) For preventing the isolationist tendency of 
government service, measures are recommended for 
developing contacts with universities, and industries, 
for temporary interchanges of staff with these bodies, 
and members of scientific civil service are given a 
sabbatical year for work at a university or other in- 
stitutions at home, or abroad at the cxi*ense of the 
department. 

In order that pension arrangements may not con- 
stitute a harrier to interchange of staff, all officers in 
the permanent staff of the government are brought 
under the Federated super-annuation scheme of the 
government. 

(5) The salaries of the most highly qualified 
members of the scientific service are brought into 
relationship with those of the administrative class, 
and gaps are narrowed down. 

(6) Recommendation has been made to make 
most frequent transfer of suitable scientists to the 
Administrative class, thus making it possible for the 
scientific men to rise to the highest administrative 
Iiost in the department vis., that of the secretary. 

Most of our Indian institutions including the 
civil service have been modelled on those of Britain, 
and require a thorough overhauling. India needs, 
more than Britain, the services of scientists and 
technicians for solving her economic and social pro- 
blems. The voice of the experienced scientist should 
therefore find place in the' highest levels of policy- 
making and administration. As recently opinions 
have been expressed at the highest quarters that 
scientists should not be allowed to be brought into 
administration, wd think it to be our duty in pointing 
out the fatal error which would be committed, if such 
policy were to be adopted, for we would then relapse 
to the nineteenth century Police State. 


The earlier organizations are concerned with the deve- 
lopment of new knowledge, but the establishment of 
the new Committee signified that the present govern- 
ment is equally concerned about the prompt and 
widespread application of science and technology. 

* Sir Henry Tizard, who acts as chairman of the 
earlier organizations, will also be the chairman of the 
Committee on Industrial Productivity. The person 
responsible for policy with regard to the development 
qf new knowledge will also be charged with recom- 
mending means for its most efficient use.. This fact 
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alone warrants* the closest attention being paid to the 
future accomplishments of the new Committee. 

The concern of the Committee on Industrial Pro- 
ductivity will, sis its name suggests, be primarily in 
the application of existing scientific and technological 
knowledge to industry, agriculture, and health. The 
social and psychological factors which accelerate or 
impede the introduction of new scientific knowledge 
are also to be studied in the light of current and future 
knowledge in the social sciences about this subject. 
Stated formally, the terms of reference of the Com- 
mittee are : 

“To advise the Lord President of the Council and 
the Chancellor of the Exchequer on the form and 
scale of research effort in the natural and social 
sciences, which will best assist an early increase in 
industrial productivity, and further to advise on the 
manner in which the results of such research can best 
be applied.” , 

The extremely wide frame of reference of the 
Committee, comprehending as it docs, an examination 
of all factors which assist in an increase of national 
productivity, is somewhat narrowed when attention is 
paid to the panels which arc to be established by the 
Committee. 

One panel, under the chairmanship of Sir William 
Stanicr, F.R.S., will be concerned with technological 
and operational research. Operational research, as 
used in Great Britain, has come to mean an attempt 
to provide executive or administrative officers with a 
quantitative estimate of their operational variables by 
use of the scientific method. 


A second panel, under the chairmanship of S. 
Zuckerman, C.B., F.R.S., professor of anatomy at 
Birmingham, will deal with the question of impdrt 
substitution. This group will presumably develop 
their work in the light of the current international 
shortages in hard currency and undertake to suggest 
better means of using local and colonial raw materials 
and substitutes for traditional British imports.* It is 
of some importance that both scientists and econo- 
mists are represented on the panel. 

A third panel, under the chairmanship of Sir 
George Schuster, K.C.S.I., K.C.M.G., C.B.E., M.K., 
will deal with the human factor affecting industrial 
productivity. This group will presumably invesligate 
the causes of dissatisfaction among workers, the pros- 
pect for increasing individual output, the views of the 
worker and his organization on the introduction of the 
new technical developments. 

Finally* Dr Alexander King, director of the 
Scientific Secretarial of the Lord President’s Office, 
will head a panel on technical information service. 
This group will recommend means for the more rapid 
dissemination of scientific knowledge witlv a view to 
its introduction into industry, agriculture, and other 
phases of the nation’s production. 

The Committee will operate in close co-operation 
with the Advisory Council on Scientific Policy 
because of Sir Henry 'lizard’s connection with both 
bodies. The Committee, as currently constituted, 
will be made up of representatives from government 
aqd university science, government departments, 
industry, and labour. 

Science 107, Maieh 19, 1948. 


COAL RESEARCH FOR THE PRODUCTION OF 
METALLURGICAL COKE 

Si N. SIRCAR 

TUB TATA JROK St STEEL CO. LTD., JAMSHEDPUR 


s*™ vTING of iron from iron ores by huge blast 
furnaces has always been possible with the help 
of suitable coke produced from good quality caking 
poals. The enormous development of the iron and 
steel industry of today has been responsible for fast 
depletipn of limited reserves of good quality caking 
coals everywhere including India. Attention has 
therefore been directed to this serious problem of 
coking coal reserves and the metallurgists all over 
the world are emphasizing the need of Conserving 
this, particular type of coal. Measures have been 
taken to* restrict its use only for metallurgical pur- 
poses and to blend with inferior grade poorly coking 


coal with a view to prolong the period of its avail- 
ability for metallurgical purposes. These measures 
will not however safeguard the metallurgical industry 
for eternity and unless fresh deposits of coking foals 
are discovered and a fundamental chauge is br'ought 
about in the process of iron smelting the very exist- 
ence of the metallurgical industry is threatened. 
Alternatively the possibility of converting the non- 
caking coals, the reserves of which are almost un- 
limited, into coking coal should be explored. 

In a country like India, where the coal reserves 
specially of good coking coal are very limited, the 
importance of the development of such a process can- 
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not but be too 'strongly emphasized. Sir Cyril S. Fox, 
(a former Director, Geological Survey of India) stated 
that 'the reserves of coking coal of metallurgical quali- 
ties in India are sufficient to last only for another 60 
years at the present rate of consumption. This is 
not a period for a basic industry on which the civi- 
lization and industrial development of a country 
depends.) With the contemplated gradual expan- 
sion of the steel industry in India this period will 
l>e further reduced. India has vast resources of best 
quality of iron ore. The iron ore deposits in India 
are estimated to amount to 10,000 million toils. To 
obtain pig iron from these by methods at present in 
vogue . About 10,000 million tons of coking coal is 
indispensable if our iron and steel industry has to 
thrive. Against this our total resources of good 
coking coal is estimated to be 700/800 million tons 
according to the “Report of the Indian Coalfields’ 
Committee, 1946”. Thus the situation our* iron and 
steel industry has to face in the future is rather grave. 

Experiments and researches to explore the possi- 
bilities of converting non-caking coals into coking 
coals have been carried out to an appreciable extent 
in other steel producing countries in the world but 
still the problem of why certain coal have the ability 
to form a ftard coke on heating while others of very 
similar typeMiave not, remains unsolved. India will 
have to take a lead and utilize the best available talents 
in the country for extensive and intensive research 
on this line with a view to safeguard the future of 
the Iron and Steel Industry. 

A brief review of the work that has been done 
so far in this direction in different countries and 
suggestions for researches in India in this connec- 
tion are given in this paper. 

Besides the fundamental research work done on 
the caking property of coal, a considerable . amount 
of work has been done to produce coke from noti- 
coking coals by various means. 

Numerous attempts have been made in the 
'laborat&ry to prepare fr*m cellulose, wood and other 
vegetable*® E^ter, products which have the character- 
istics of bituminous coal. The usual method em- 
ployed has beep to heat the organic matter under 
pressure either alone or with^ some chemical reagent ; 
and it has been claimed that the black vitreous pro- 
duct obtained is identical in chemical characteristics 
with bituminous coal. Ber&ius heated cellulose and 
also peat in an autoclave with water to temperatures 
of 250°, 310° and 340°C and concluded that the 
products were similar in character to coking coals 
and that these laboratory experiments indicated the 
^manner in which bituminous coals wdVe formed in 
nature. 

Fischer experimented on the carbonization, of 
coal at pressures of about 50 atmos. He finds that 


strong dense cokes can be obtained from that we 
usually described as non-caking coals of high oxygen 
content. The increase in pressure hinders the dis* 
dilation of tar which is, then more exposed to thermal 
decomposition, giving a carbon residue which acts 
as the binding agent for the coke. The necessary* 
pressure is obtained without mechanical help by 
restricting the escape of the coal gas. Similar experi- 
ments have also been done by lUayded, Noble and 
Riley and the micro strength of the coke made under 
a pressure of 20’4 lb. per sq. inch was comparable 
with that of an average metallurgical coke. 

The agglutinating properties of pitch is well 
known as evidenced by its use iu the manufacture of 
carbon electrodes and in the briquetting of non- 
caking coal dust. I,.J. Davis has described the pro- 
duction of coke from powdered anthracite by mixing 
it with 20 per cent of pitch or 25 per cent of tar, or 
with a mixture of the two, before carbonization. 

F. Fisher produced a good coke from non-caking 
coal by addition of ordinary or oxidized low tem- 
perature tar with 1 : 1 mixture. Oxidation of the low 
temperature tar by passing* heated air which increased 
the viscosity of the tar, rendered it more suitable for 
mixing with the non-caking coal to’ get good coke. 

When the llergius process of hydrogenation of 
coal by hydrogen under pressure became known it 
ityK-ncd up further line of research on coking pro- 
perties of coal. Hydrogen was made to react with 
non-caking coal uuder pressure aud a temperature of 
370°C. giving a <iolid product' which had a caking 
power even bcyoml the range of normal coals, The 
principal effect of hydrogen was to remove oxygen 
as water, with a consequent increase in the benzene 
extraction, which according to Bone, is the consti- 
tuent responsible for the caking property of coal. 

In the field of coal research, therefore, the 
amount of academic work done, has been consider- 
able but such tests have not yet been developed to a 
point of practical usefulness. Commercial applica- 
tions of the experimental test results are scarce and 
the results of some of the commercial units installed 
are yet to be proved. One of this commercial appli- 
cations is known as the National Fuel Process for 
Coal Carbonization developed by the Cyanamid Com- 
pany of America. The process provides an economi- 
cal means of producing a good quality coke from semi- 
bituminuous or bituminuous coals, having even a 
slight coking property by the addition of tar. t 

If this process the coal unloaded from tar is 
ground to 30 mesh or finer size and dried to less than 
2 per cent moisture. The coal is’ then fed to a 
receptacle c&lled 'fluxer* where it is mixed with tar- 
acid binder. From there it goes to the briquetting 
pre$s, and then to a cooling conveyer to harden the 
briquettes. The briquettes are fed 'continually into 
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the* lop *#1 a vertical cylindrical retort and descend 
by gravity counter current to an ascending stream 
ot heated gas which produces carbonization* The 
carbonized briquettes produced are of a dense 
character weighing about 42/47 lbs./eu. ft. and have 
a s|>. gr. of about 125. 

One such plant of 100 toils per day capacity is 
about to be installed at one of the large steel plants 
in America to produce coke for blast furnaces from 
non-caking coals. 

In ting land, Strafford developed the ‘Kuelite* 
process to convert non-caking or weekly caking coals 
into a coherent coke. In this process a highly caking 
bituminous coal is mixed with non-caking coal in 
such a proportion that the excess of bitumen in the 
highly caking coat over the coke forming require- 
ment is taken up by the lean coal, so that the whole 
mixture may form a coherent coke. To permit very 
intensive mixing the caking coal is slaked with water, 
creosote or similar liquids easily emulsifying into iron 
boxes, the dimension*- of which correspond to those 
of the retorts into which the boxes are transferred 
to carbonize their contents. Depending upon the 
conditions applied, a foundry coke, a metallurgical 
or a domestic coke may be manufactured by this 
process. 

L. Weber developed briquetting and carbonizing 
process to convert non-caking coals into shaped hard 
coke in which in place of coal tar pitch he used si/!- 
phite lye as a binder. This was followed by the two- 
step process especially applied to Jhgnite, by which 
the lignite is lirst subjected to low temperature car- 
bonization and the semi-coke produced is then crushed 
and briquetted. In the second stage the briquettes 
are hardened by carbonization. 

The two-step process was also applied to coal. 
The first process of this kind, which was operated 
on a large scale in America is allied the ‘Carboeoar 
process. In this process, the non-caking coal is first 
crushed and subjected to low temp, carbonization in 
horizontal retorts. The semi-coke produced is crushed 
and mixed with pilch obtained from the distillation of 
the low temp. tar. The mixture is then briquetted 
and subsequently carbonized in’ inclined chamber 
ovens at high temperatures. 

Swiehoslawski and Charozy also made experi- 
ments and produced a coherent metallurgical coke 
from non-caking coal, by mixing the coal with 
4/10% of pitch, briquetting at 250 lbs./sq. inch and 
subsequently carbonizing. A similar process was also 
developed by Dalkes Kemp under the name of* ‘Col- 
loidal Briquetting'. 

Most of the processes described abo\fe have Men 
carried on a small scale just to prove their technical 
adaptability without their being introduced on a small 
scale. The ttvo stage process of manufacturing shaped 


metallurgical coke from tuni-cakiag iftal and lignite 
has however been developed on a commercial scale in 
Germany by Didier-Werke, A. G. Berlin. This* pro- 
cess has been fully described by Thau in his technical 
paper on Metallurgical coke. The process in brief is 
as follow s : 

By this process the weakly caking or non-caking 
coal with high volatile contents is in the first stage 
transformed into semi-coke by low temperature car 
bonization at temp, ranging between 500/700°C. 

Ii^the second stage the semi cok6 is crushed and 
intensively mixed \yith about 10% of good coking coal 
and about 6% of coal tar pitch obtained from, the low 
teiup. carbonization process. The mixture is then 
heated to a temp, of !05°C. by the application of in- 
direct steam and in this state the mixture is briquetted 
to the desired shape under a pressure of 100/200 
atinos. The briquette thus produced are hardened by 
carbonization at 900/1000°C. 

Suitable blast furnace coke from lignite or other 
geologically young 11011 -coking fuels has been success- 
fully produced at the Didier Werke and an actual 
blast furnace trial run over several days conclusively 
proved' that metallurgical coke made by this process 
from lignite was in every respect a suitable blast fur- 
nace fuel. fl 

The commercial application of the two-stage pro- 
cess has been perfected. Thau has made a compara- 
tive analysis of cost and economy for a 3000 tons per 
day capacity plant with the normal coke ovens ?jf 
similar capacity. As regards economy it is stated that 
although the cost of producing metallurgical coke by 
the two stage process is higher than the cost of coke- 
oven coke, the manufacture of coke by the tw T o stage 
process is economical when its even shape, its dense 
structure, its high reactivity, its easily penetrable 
bulk as well as the considerably reduced losses by 
abrasion are considered. In mapy cases, depending 
upon the location, the production costs* of the shaped 
coke will be more than compensated by the freight to 
be debited to the price of tlgi coke oven coktf which 
has to be transferred over great distaiiije-v^vliile the 
basic fuel enabling the production of shaped coke 
may be had within the vicinity ot th<j consumer. 

It will be observed from the above that consider- 
able amount of work both of fundamental and practi- 
cal nature on the coking property of coal have been 
done in the industrially advanced countries of the 
world. As far as India is concerned, the industrial 
awakening being very recent research vrork on coal 
has therefore been practically negligible. Very little 
attempt has been made so far about scientific use of 
coal.. * 

Since the last two decades, because of the various 
reports published about the small reserves of good 
coking coal in the country which is threatening the 



June, 1948 


477 


PRODUCTION OF MESONS IN THE LABORATORY 


existence of the metallurgical industry, the Govt, ha* 
become conscious of the situation and various steps 
are b£mg taken to the scientific use of coal for differ- 
ent purposes with a view to conserve the remaining 
reserves of coking coal in the country. 

The urgency and importance of research work 
has also been recognized as the only sure means of 
providing the sound basis for the proper utilization of 
the country's coal resources. On the recommendation 
of the Coal Mining Committee, 1937, a Fuel Research 
Committee has been constituted since 1940 under the 
Council of Scientific and Industrial Research, India, 

As a further step towards systematic and regular 
research work the Govt, of India has now set up a 
Fuel Research Institute at Dhanbad. This Institute 
will no doubt undertake many of the research wo r k 
connected with coal and the work will be taken up in 
the order, of priority of urgency and importayce. The 
research station has now come into being for more 
than a year and it will take sometime yet before the 
station is properly equipped and staffed to undertake 
regular research work of any importance. 

It is the # shortagc; of coking coal in the country 
which is most menacing to the development rtf Iron 
and Steel Jfidustry of India and therefore all atten- 
tion should Ijc diverted and concentrated towards the 
economic use of coking coal and the possibility of 


economic conversion of non-coking coal, of which 
there is large reserves, into metallurgical coke. 

Coking research, should therefore be given the 
first priority in order to safeguard the existence of 
metallurgical industries in India, although work on 
other problems may be carried out simultaneously. « 
The discovery of lignite deposits in the Madras Presi- 
dency opens up further field of research work on 
caking because if by the two stage process metallur- 
gical coke can be produced as claimed by Thau, it 
will lead to the development of a steel industry in 
South India w here rich deposits of iron ore and lime- 
stones already exist. 

It is therefore highly desirable that systematic 
research work on semi-industnul scale should be 
started immediately in the country 4 * to find out if 
caking properties of feebly caking or non-caking coals 
of India may be improved appreciably for the good 
of the iron and steel industry of this country. Atten- 
tion of die country’s Government and of the Fuel 
Research Institute should be draw n to this aspect pf 
the coal problem which demands priority over other 
aspects of coal research. • 


“Work. in this direction 1ms already been undertaken 
1 ) v The Coal Mending and Coking Research sub-committees 
functioning under the Fuel Research Committee of the 
Council of Scientific and Industrial Research, 
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TT is reported that"K. Gardner and C. M. G. Lattes' 
*■ have produced mesons in the laboratory by bom- 
1 bar din*? targets of carbon, beryllium, copper and 
uranium ,-ux itli .projectiles of high energy alpha- 
particles obtained from the 184 inch synchro-cyclo- 
tron of Ii. O. Lawrence at Berkeley, California. The 
photographic nfethod was used for the detection of 
these particles. It was observed that mesons were 
produced when alpha-particles of 380 mev (million 
electron., volts) were allowed to impinge on a target 
of carbon. The particles which emerged out of the 
target were bent by the magnetic field of the same 
apparatus and allowed to fall on a stack of photo- 
graphic plates tltford Nuclear Research plates, type 
C-2 with an emulsion thickness of 5Q/d. The ex- 
-posure times were about 10 minutes and the alpha- 
particle current was about 1/10 microampere. .Each 

• I. G. I. (India) Research Fellow. 


plate shows about 50 meson tracks along its edge, 
u ith a quite large number of heavy -particle tracks in 
the same area. The latter type of tracks are attributed 
to stars and recoils produced by neutrons and are 
generally found to be present all over the plates. 
Figure 1 shows a typical meson track ending in a star 

as observed by Gardner and Lattes. 

• 

Identification of particles responsible for these 
tracks were made on the basis of the appearance of 
the tracks in the emulsion and their grain siccing. 
Tlie.se tracks show the same type of scattering and 
variation of grain density as was found in the ca8e of 
cosmfc ray meson tracks by Lattes, Ocohialim and 
Powell* in Bristol, England. . 

• Further these particles were confirmed to be 
mesons from the determination of their masses by the 
measurement of Hp and range. The masses o£ these 
particles were thus found to he equal to (31$:fc 10)w 
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where m i» the mass of an electron. This shows that 
they are almost certainly the heavy mesons found in 
cosmic rays by the Bristol workers*. A large number 
of these mesons were found to end in stars i.e., they 
produce at the end of their range nuclear disintegra* 


Vol. 18, No. 12 

It has been pointed out by Gardner and Lattes 
that it is still possible to reconcile the present obser- 
vation with the view that mesons are created in the 
interaction between individual pairs of nucleons if 
proper account is taken of the internal kinetic energy' 
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1. Track of a negative meson produced artificially in the laboratory. It enters the e<h*e of 
the photographic plate on the right, moves towards the left and produces a nuclear disintegration 
(star) at the end of its range. ( After Gardner and battes). 


tion with the emission of heavy charged particles. 
< >ne third of the tracks were found to end in the 
emulsion without a decay product or a star. 

Up to the present 49 tracks were measured and 
all of them were attributed to negative mesons. There 
is no significant difference between the masses of the 
star and no-star particles and the mean mass of all 
the particles is"(313±16)m ; the deviations of indi- 
vidual value from the mean is withfti the experimental 
error. The authors believe that in view of the large 
number of tracks available for measurement, it will 
be possible, in the near future to reduce the errors 
of the mass determination to the order of 2 per cent. 
No measurements have yet been made for the mass 
of the positive mesons. t 

With 380 mev alpha-particles the yield of mesons 
was considerable although there was indication of 
meson production even with 300 mev alpha-particles. 
From the point of view of meson production, an 
alpha-particle of energy 380 mev can be considered 
to be approximately equivalent to 1 four nucleons (two 
protons and two neutrons) each of energ.v 95 mev 
since the binding energy is small compared to the 
kinetic energy of these alpha-particles. It can be seen 
that a 95 mev nucleon has not sufficient energy to 
create a particle of rest mass 300m. But the present 
experiment shows that the production of mesons 
occur even when the kinetic energy per nuclkon is 
about 75 mev. . For this reason one may think that 
the production process is not due to tlvi interaction 
of two nucleons but is due to a new process in which 
five alpha-particle interacts as a whole and its inter- 
action with carbon gives rise to mesons. * 


of the nucleons in the colliding nucleus as was 
originally suggested by McMillan and Teller. 4 

Suppose that tlic internal kinetic energy of the 
nucleons, in an alpha-particle or in a carbon nucleus 
to be 25 mev (Fermi limit). For the production of 
mesons, it may be assumed that the most favourable 
collisions will be those in which the relative velocity 
of the pairs of nucleon (one from alpha-particle and 
the other of the carbon) has the greatest possible 
value. The maximum kinetic energy available in 
the centre of mass co-ordinate system of the pair of 
nucleons in such a collision will be equal to £( s/ 95 
</ 25 f- 25)* =195 mev. Thus a nucleon of 195 inev 
has sufficient energy to produce a meson of mass 
320m. The observations are thus consistent with the 
simple assumption that the mesons arise as a result 
of an interaction between single pairs 6f nucleons. 

In tli is connection it may be mentioned .that by* 
using the photographic technique Occhialinj, Powell' 
and their co-workers at Bristol have *b^en able to 
recognize three types of mesons dn the cosmic radia- 
tion and these are called o and*/* mesons. Of 
these, the it and <r mesons are heavy mesons. Their 
masses were determined by observing the small angle 
scattering which they’ undergo in passing thropgh the 
emulsion. The masses of both these types \0ere thus 
found to be (270±40)m. They also found that a 
mesons produce nuclear disintegration (star) at the 
end of their range while » mesons* decay with the 
emission of a secondary /*- meson. Figure 2 shows a 
typical w-mefion changing into a ju-meson. 

«• 

As they did not apply a magnetic field in their 
expeHmeut and as the ionization does not depend 
on 'the sign of the charge of the ionizing p^ticle, it 
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was not possible to determine precisely the charge of 
these particles. However, Occhialini cl at inferred 
thdt the w-mesons and most of the <r-mesons are 
respectively positively and negatively charged par- 
ticles of the same type. Further the ratio m„/m* of 



Pig. 2. A a-ineson enters the photographic 
* nlate from the left. It jnoves towards the right 
And changes into a M-mesou which moves hori- 
zontally and finally ends in tlie emulsion. The 
jr-meson was, in fact, moving vertically down** 
i wards. It was found in cosmic rays. (Alter 
3 Powell and Occhialini). . 

the mass of the tt - meson to that of the /wuesori was 
determined by the method of grain counting. The 
result thns obtained is. 1*65 ±:T5. *If it is 

assumed that the ju-mesons are identical with the 
cosmic ray mesons of mass 200 in the above rteplt 

• 2 ’ . 


corresponds to a value of m * - (3<5o ± 30) m , Thus the 
masses of the artificially produced mesons mid of 
those of the heavier variety of cosmic ray mesons are 
therefore equal within cxj>erimental errors. In view 
of the points of similarity in their behaviour when 
brought to rest m the photographic emulsion it may 
be taken as established that the two classes of heavy 
mesons observed in cosmic rays at Bristol and arti- 
' lidally produced at Berkeley are identical. 

As regards the life of or-mesons, experiments 
indicated that fi. greater than ‘4 x 10 lu See. 
lYeliminary observations show that the time of flight 
and hence the life of the artificially produced mesons, 
assuming them to originate in the target material ami 
to proceed to the photographic plate without suffer* 
mg spontaneous decay, is of the order of 10 9 See. 
This result is consistent with the value of ^*<2 * 10 H 
Secs as deduced by Marshak and Bethe 7 from the 
absorption curve of the penetrating component of 
the cosmic rays at great depths. 

It is interesting to recall that from theoretical 
considerations Hcitlcr and co-workers 7 postulated two 
types of mesons : vector mesons and pseudoscalar 
mesons. The first variety decay into the second type 
after a life Sec. The mesons* at sea level 

are nil pseudoscalar variety which disintegrates into 
electrons and neutrinos after a life of a few micro 
seconds. 

As regards mesons in cosmic radiation it is found 
that they are radioactive and decay into an electron 
and neutrino a {ter a short life of about two micro- 
seconds.' 1 Conclusive evidence of meson decay is 
secured from Wilson chamber experiments of 
cosmic rays. Up till now there are 5 or 6 pictures 
cat'll of which shows that a positive meson decay 
into a positron ; but there is not a single picture; 
showing the decay of negative meson into an electron. 
There arc some instances where a negative meson has 
stopped in the gas of the Wilson chamber but with- 
out any decay product. Free slow negative, mesons 
have a capture probability by atomic nuclei that is 
high compared to the decay probability and arc there- 
fore captured before decay. But it is difficult to con- 
ceive that a particle with energy of 10* ev can 
enter into a nucleus without effecting its complete 
disruption. 

Evidence for the decay of negative mesons has 
been receutlv obtained by Conversi et al* and Schein 
ct al 10 who measured the life of positive and negative 
mesons in NaF found that the decay periods are diffe- 
rent Rossi and Valley 11 found that in duraluminium 
the life of positive meson is (2’10± *24) x 10~* Sec., 
and that of negative ones is (*74i*17) x 10~* Sec. 

It is found that the mass of mesons in cosmic 
radiation vary within wide limits — the minimum being 
W0 w found by Auger 1 * and th$ maximtffa 350m 

found by Anderson and, Neddenneyer 1 * excluding, the 

• • • 
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cmm: icportcd by lApriuee-Kinguct 11 who found it to 
be (990 dt 12 Jmi. This large discrepancy in the masses 
of cosmic rav melons which arc much above the ex- 
perimental errors was a puzzle to physicists for a 
long time. Probably these variations in masses can 
new be explained on the basis of 7r f a and ,a-mesons. 

Much work will have to be done before one can 
correlate all these phenomena regarding mesons 
detected in cosmic rays with those artificially pro- 
duced in the laboratory. Berkeley experiment, 
although preliminary in nature, promises a great 
future. 

Now one can study the properties of mesons in 
the laboratory with a source of mesons which is 
about 10“ times that available in cosyiic rays. 1 n- 
doubtedly this discovery will lead to a period of rapid 
advance in Nuclear Physics specially in the develop- 
ment of our knowledge <>f the internal motion of the 
nucleons, their interaction, and the forces between 


them which give stability to the nucleus. In short, 
it will help us to unravel the mystery hidden in the 
nucleus of atoms. 
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ON ODOUR AND ODORANTS 

O N. PKRl'I, 

DM-AKfMHNT OF i HfcMISTKY, UNIVERSITY OF S.AIGOK, C I*. 


T" E role of odour in animal life is of great im- 
portance. Most animals arc known to possess 
distinctive odours and the sense of smell in them is 
very highly developed. This is of great use to them 
for preservation of the self and hunting. They also 
utilize this acute sense of smell in avoiding poisonous 
fruits and herbs. The habit is also found in man 
who frequently uses smell to discriminate food. 
The role of smell in nutrition is well known. The 
smell of appetizing food starts reflexes such as the 
secretion of the saliva and also the secretion of 
stomach juices to prepare for the digestion of the 
food before it is taken. Generally speaking it is the 
smell which in most of the animals js responsible for 
reproduction. It probably initiates copulation which 
is consummated by tactile temperature and visceral 
sensations. Birds arc, however, an exception. Their 
courtship is usually based on an appeal to the eye 
and the car rather than on the sense of smell. 

Nature lias endowed man with a sense of smell 
though not so acute as that of animals but powerful 
enough to influence his civilization. His aesthetic 
enjoyment derived from smelling a flower had led to 
the establishment of a big industry dealing witfi 
perfumes. His olfactory problems have always given 
a headache to the Public Health and Hygiene depart- 
ment. Itv 1875 England jmssed a law defining a bad 


smell as a public nuisance. Control of odours from 
sewage has led to a good deal of research which has 
resulted in considerable improvement in the design 
of the sewage system. Water for drinking should 
not be contaminated with any foul smell. 

( >ne of the universal rituals of man’s religion is 
the burning of incense to various deities. Havelock 
Ellis has stated that during religious excitement a 
real and pleasant odour is discernible in the atmos- 
phere. The evil spirits are always invariably asso- 
ciated with foul smell. The ancient medical man 
used odour for diagnosis of ’disease and its cure. 
Every chemist knows how useful is llis noa(? in the 
organic and inorganic analysis. 

Various odours emitted from factories require 
careful handling to minimise their evil effects. The 
arena of human foodstuffs promises a vast field for 
investigation and study. $lany desirable edible sub- 
stances cannot be consumed because of their foul 
smell. There is even indeed money for the man who 
can find an easy method of taking away the smell pf 
onions ajid garlic from human breath alter they have 
been eaten. ^ 

Human nose has often warned men of the 
dangerous natural gases say, those emitted in coal 
mines*. Smell in human life is very closely associated 
with memory. How often a certain smell rejpinds 
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us of a remote incident. Many cases of acute dis- 
traction have been known to be caused by the smell 
of* a woman’s hair with its suggestion of closer 
intimacy. The art of modern perfumer has endowed 
certain scents with the amazing properties of allure- 
ment, captivation and seduction ! 

bet us turn to the attempts of the men of science 
to explore the mysteries of odour. Tile existing 
theories of odour can be broadly considered under 
two heads. 

I. Those theories in which it is proposed that 
the odour is due to the particles of odorant moving 
in the air and entering nasal orifice thereby coming 
into contact with the olfactory region and stimulating 
it either by chemical or vibratory action or both. 

Theories depending purely on chemical action 
are those of Woker 1 , March and*, Henning', Hack- 
man*, Heller', Durrans*, Tschirch 7 ,, l)elange\ 
Misscndcn*, Pirrone 1 " and Nieeolini", while Zwanr- 
deniaker 12 * advanced the view that the stimulation of 
olfactory sense was due partly to vibratory and partly 
to chemical action. Dyson", however, has suggested 
that olfaetbry stimulation is due to the vibrations of 
molecules of odorants reaching the olfactory flagella. 

IT. , Those theories in which the odorant is 
supposed to emit “waves” which excite the olfactory 
organ Tfiis view is supported by the work of Ogle", 
'Fabre 1 ', Hevnix'*, Teudt", Ungerer and Stoddart", 
and Kriscli 1 ". 

The evidence for a purely wave theory is very 
meagre. It is well known that odour travels with 
the wind. No air borne or other vibrations have 
been detected so far. The nature of these waves is 
entirely speculative. On the other hand, a large 
amount of data is now available which strongly in- 
dicated that. broadly speaking there appears to be a 
distinct relationship between, certain types of chemi- 
cal groupings atul odour. The greatest stumbling 
block in the way of so called chemical theories is the 
fact that optical enantiomers are frequently found 
to give odours of different intensity. In the follow- 
ing TaMe qre given some examples of such differences. 


TABU* 1 

Optical enantiomers of 


Observation 
on odour 


3: 7-dimethyl octanol* 1 ’ ... • ! 

3 : 7-dimethyl octanol** 

4: 8-ditnethyl nonanol* 0 j 

m-me tliy 1-cyclonexy 1-ethylene oxide* 1 
1 : 3-dimethyl-5-cyclo hexanotie* 1 ... | 

I : 3-dimethy!-5-cyclo hexanol** ... I 

Derivatives of axnitio and bisamitio me- j 

thylene camphors** ... ...* ... I 


d-Wl- 

dl-yd- 

dU)d- 

active^inactive 
different for 
d-, / and dl - 
d->J- 

l->dl>d- 


Since such differences exist it is apparent that 
the tridimensional structure of the molecule must 
play a very significant role in the phenomenon of 
olfaction. Optical antipodes presenting ' different 
osinophore groups can he understood easily if it is 
postulated that monomolecular layers are taking part 
in the “reaction”. In such a case it is clear that 
only one face of the tetrahedral structure of the 
asymmetric centre is presented for action. Of the 
four different groups attached to the asymmetric atom 
only three can be presented at one time in a mono* 
molecular layer. These can he different even in the 
case of optical antipodes depending upon which sur- 
face of the tetrahedral is presented for action. In 
the case of <//- form, however, the odour to a large 
extent would depend upon the nature of the dl- form. 
The racemic form may be (i) a mixture of two optically 
active and opposite forms, (it) a compound of these 
two forms or (tit) a solid solution of dexlro- and laevo- 
f< trms due to the enuntiomorphs being isomorphous. 
When the odour of the dl- form is greatest or least 
of the d-, l- and dl- forms it would indicate that the 
racemic form is a true compound. If, however, the 
odour of the dl- form is intermediate of d- and 1- forms 
no definite conclusion can be drawn regarding its 
nature. Similar explanation can be offered to 
elucidate difference of odour between geometrical 
isomers for instance in the case of l-cts-3*fratts- 
dimethyl-cyclohexanone having odour like mint and 
l-t ti-3-ci.v-dimethyl-cyclohexanone having odour like 
eincole and thnjaue.* 4 

It is apparent that if such a mechanism can ex- 
plain the differences of odour in the case of optical 
and geometrical isomers it must he equally applicable 
to all the odoriferous organic molecules.. A large 
amount of data is now available from which a few 
salient points regarding odour and odorants can be 
deduced. 

1 . A substance to be odorous must at least be 
so much volatile at ordinary temperature as to furnish 
sufficient molecules to form a monomolecular layer 
in the olfactory region. 

2. A substance to he odorous must be soluble 
in the liquid material present in the region of olfaction. 

3. Besides the above physical properties the 
molecule should contain one or more osmophore 
groups or else the set up of the molecule should be 
such as to excite vibratory motion in the fibres of the 
nerve endings in the olfactory region. 

4. The mechanism of the action is through 

mdhomolecular layer. The actual “reaction" stimu- 
lating the olfactory sense is partly vibratory and 
partly chemical. The vibratory action being mainly 
responsible for stimulation of odour and chemical 
action chiefly accounting for the removal jf mono- 
molecular layer. » 
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To sum up the idea in brief is that a substance 
which is volatile at ordinary temperature, soluble in 
liquid present in the olfactory region and possesses 
particular molecular set up due either to the presence 
of one or wore osmophore groups or otherwise is 
odorous. The odour is due to the volatilization of the 
substance and air borne molecules reaching the nasal 
epithelium. There the molecule-* dissolve in the 
liquid present awl form a monomolecular layer over 
a part or whole of the region of olfaction. The mole- 
cules then induce a vibratory motion in the line ol- 
factory hairs (flagella). These vibrations are carried 
by “afferent” fibres of olfactory nerve to the olfac tory 
bulb of the brain and thereby give rise to impressions 
of odour. In the meantime the dissolved molecules 
are washed a wav by the liquid present ki the olfactory 
legion or they combine chemically with it and cannot 
influence the flagella any more. For odour to be per- 
ceived again a fresh layer of molecules is necessary, 
bet us now examine these ideas in a little detail. 

The first point in consideration is the volatility 
of the substance . It has been frequently argued that 
it volatility at ordinary temperature is an essential 
prerequisite of odoriferous materials they should all 
show a perceptible decrease in weight after sometime 
when exposed to air. Contrary to this the ease of a 
powerful odorant like musk (natural) is usually cited 
as not showing any appreciable decrease in weight 
over long periods. Thai the ease is not anomalous 
may be shown as follows. The value of minimum 
number of molecules to be thrown off per second to 
give odour has been estimated by various workers 
(vide. International Critical Tables) to be in the neigh- 
bourhood of a million. If we consider musk as 
museonc (3-methyhcvelopentudceanone, Mol. Wt. 
238) and suppose it to volatilize at the rate 
of a million molecules per second then ,1 gm. 
of the substance would completely volatilise in 

6'0tiX lO 3 * * QO "7 10 AAA 

- — r-* — — r—r years or 80,710*000 years, 
238 x 10**60*60x24*365 

In other words it would take approximately 80 
million years to cause a decrease of 1 gm. in weight 
of nmseone. It is apparent that even in a hundred 
years the decrease in weight would be only 1 /8000,00 
of a gram, a negligible quantity. 

Next we turn to solubility. If molecules are to 
excite the vibratory olfactory flagella which are 
embedded in the liquid (mucus) present in the region 
of olfaction they must reach them. And further, to 
explaip the phenomenon of evanescence it is neces- 
sary to postulate some means of removing the sub- 
stance quickly from contact with the fine olfactory 
flagella. The easiest is to suppose that the molecules 
dissolve in the liquid present in the region of olfactiofl 
and* are washed away from active contact. On the 
other harnd if we suppose that it is chemical actioji 
which removes odoriferous molecules it is difficult to 


understand how this conception can explain the case 
of paraffins which are practically inert chemically and 
yet show the general phenomenon of evanescence ex- 
hibited by all odorants. 

It is difficult to determine the solubility of a 
Mibstanec in the liquid present in the region of 
olfaction. A dose approximation, however, can be 
obtained by considering solubility in water /uid in 
lipoids as essential. 2 , Kremer 26 found that odoriferous 
materials like pyridine, citral and guaiacol were taken 
up in greater amount by lecithin solution than by 
water. Similar experiments with other proteins in- 
dicated that at least some powerful odorants are more 
soluble in protein solution than in water. It appears 
that solubility in protein or fats is a major factor and 
the solubility in water plays only a secondary role. 

The third essential point is that the molecules 
of odoriferous substance should have either one or 
more of certain osmophore groups or certain type of 
nioccular architecture which can excite vibratory 
motion in the fibres of nerve endings in the region 
of olfaction. A necessary corollary to it is that sub- 
stances having similar molecular ^et up or possessing 
same osmophoric groups should possess similar odour. 
From a large amount of data now available it can be 
said that broadly speaking substances belonging to 
the same chemical group do exhibit mqjre or less 
similar odours. In many cases deviations from this 
generalization can be traced to the volatility and solu- 
bility lactors. In this connection interesting data has 
been quoted by Dyson. He has tried to establish a # 
relationship between odour and Raman shifts. Some 
of his data is illustrated in Table 2. 

TA 13 LK 2 


Raman Shift 


Type of odour 


1.500 
1 ,000 

1.700 
1,800 

1.900 
2,000 
2,100 
2,200 

2.300 

2.400 

2.500 
2,600 

2.700 
2,800 

2.900 
3,000 
3,100 
3,200 

3.300 

3.400 


... j linings. c 

... | Aldehydes and Ketones. 

... , PSters, Terpene aldehydes. 

... j Acyl chlorides. 

••• j ••• . 4 ' 

... Acetylenes. • 

... Chlorinated ardtnalic hydrocarbons, 
... ( Mercaptan and allied odours, 

... ! Kther types 

... Higher aliphatic hydrocarbons 

... , Aromatic hydrocarbons. 

... 1 

... j Heterocyclic and amine bases. 

... Pyridine, Pyrrole. e 


According to # Dyson substances showing Raman 
shifts^ below 1,400 and above 3,500 are not perceptible 

to man. . Exception to this rule are, however, known 
• ♦ . . f 



June, 1948 


ON ODOUR AND ODORANTS 


483 


e.g., glycerine, — which possesses a measurable 
vapour pressure and lipoid solubility, shows also 
Raman shifts 37 at 466, 2880, 2,955, 3,202, is practi- 
cally odourless. Nevertheless it is apparent that there 
is no doubt about a close relationship between 
Raman shift and odour. It may be pointed out here 
that the quality of odour has been considered by 
Dyson terms of characteristic chemical grouping* 
present in the organic odorants. 

The fourth factor to be considered here is the 
physiology of odour. It has been stated that mole- 
cules of an odoriferous substance come in contact with 
the fine; olfactory flagella present in the region of 
olfaction and set them to vibrations. These vibra- 
tions are then carried by afferent fibres of olfactory 
nerve to the olfactory bulb of the brain and cause the 
sensation of odour. Here it may he jxmited out 
that a purely chemical basis for the physiology of 
odour is untenable. It is difficult* to comprehend on 
a chemical lmsi* the phenomenon of cancellation of 
odour. Many case* are known where a mixture of 
two odorous substances is practically odourless. The 
following ca*es were observed by Zwaardeinaker, 3 * 
r/c., rubber and cedarwood, rubber and wax,* rubber 
anA paraffins, rubber and balsam of tolu, tolu balsam 
and wax. 1 

In this*connection ii may also be stated that 
various patents have been taken out from time to time 
which describe methods for masking or annihilating 
unpleasant odours of medicine. This phenomenon 
can be readily understood on the basis of vibrations 
of flagella as the interference of opposite kind of in- 
duced vibrations in the flagella by two odorouslv 
opposite substances. Moreover the fact that fatigue 
for odour will not affect the perception of other dis- 
similar odour but will interfere with the perception 

.of similar odours can also be leadily understood. 

* * 

From this brief* review an interesting fact about 
the quality of» the odour is brought to light. In the 
past various attempts have been made to classify 
‘'odours.*' Mention may be made of the classification 
of Rimnfcl, Zwaardemaker, Henning, Parry, Crocker 
and Henderson and Krb. 30 In Table 3 are indicated 
the essentials of thbse classifications. 

From Table 3 it is apparent that these classi- 
fications are purely arbitrary. It may be useful from 
the point of view of perfumer to have some such 
classification but it is doufitful if such r an arbitrary 
classification can ever lead scientists to the funda- 
mentals of the problem. The quality of odour is not 
easy to define.* Strictly speaking the only basis for 
characterizing an odour is the particular chemical 
^compound itself. To the author it appears that there 
is a continuous gradation of odoujs. Just as the 
visible light consists of spectral colours which, are 
named violet, indigo, blue, green, yellow, orange and 


red, each colour merges into the other and there is a 
continuous gradation of wave-length of light from 
one end of the spectrum to the other, similarly, 
though odours may be defined by various names there 


TA lU.lt 3* 


Author 


Major heads in 
classification 


Rhmakks 


T. RiniitiH .. | U) Rose, (2) Jasmine J 

I (3) Orange flower, , 

I (4) Tuberose, (5) Vio- 
1 let, (6) Balsamic, (7) 

' Spice, (8) Clove, (A) 

: Camphor, (10) Sandal, 

' (11) Citrine, (12) 

♦ ba vender, (13) Mint, 
(14) Aniseed, (IS) Al- 
mond, (16) Musk,; 
(17) Ambergris, (18) 
bruit. m 

II. Zwaarde- (1) Kiherenl, (2) Aro- 
mnker. malic, (3) Balsamic 

, or fragrant, (4) Am- 
brosial, (5) Alliaceous, 

(6) Itinpyreumatic, , 

(7) Capriltc, (8) Re- 
pulsive, (9) Poet id or 

i mu sealing. ! 

HI. Henning ... (1) Spicy, (2) Flowery, 

! {$) Fruity, (4) Resin- 

ous or balsamic, (5) 
Burnt, (6) Foul. 

IV. Parry . • Classified a 1 c o h o 1 ; 

odours into six main | 
: classes. 

V. Crocker and! (1) Fragrant, (2) Acid, j 
Henderson.! (3^ Burnt, (4) Cm pry- 
| • lie. | 

VI. Krb ... ! (1) Infra odours, (2) 

Fragrant, (3) Kuipy- 
reumnlie, (4) C;i pry- 
lie, (5) Acid, (6) Ul- 
tra odours. 


These major 
heads were 
subdivided. 


Considered t o 
b e primary 
odours. 


Fundamental 

odours. 


appears to be contiguous gradation from one kiud to 
the other. If it were not so substances like indole 
which in stronger concentration give a foul smell 
would not have given a pleasant jasmine odour in 
larger dilution. Such a view is also supported by 
the hypothesis advocated in this paper for the physio- 
logy of odour. If the odour is the ultimate result 
of vibrations of fine olfactory flagella it is easy to 
understand a continuous gradation in odour. Dyson's 
results (vide Table 2) are also in conformity with 
these views. Up till now various attempts have been 
made to measure the intensity of odour but none for 
measuring the quality of odour. If it were possible 
to determine the frequencies of vibratory flagella 
there is no doubt that we would come much nearer to 

the solution of the mystery of odour. 

» • 


* Besides these classifications perfumers usually $ employ 
Picfese’s ‘Gamut of odours* or Cerbelsyid’s extension of 
RimmeFs classification. 
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BLOOD PRESSURE* 

» 

N. M. liASr 

rRKSii^KNTY cucrm 


Maintenance Normal Hi,ooi> Pressure 

TVTORMAI, blood pressure is maintained by a com- 
bination of factors. A few important features 
iu relation to each factor and the influence of altera- 
tion of any single factor on blood pressure are dis- 
cussed in this paper. 

It is not necessary either to discuss the way in 
which these factors operate in maintaining the normal 
blood pressure or to explain why* the variations in 
blood pressure in arteries mainly and in arterioles to 
some extent, caused by the Systolic discharge of blood, 
are not ordinarily transmitted to capillaries and veins. 

The important features of these factors arc: 

(a) Haul beat .— The pumping action of the heart 
is influenced directly by venous return and reflexly by 
high blood pressure and veno-aurieular distension, 
the former of which decreases and the latter increases 
its force and frequency. 

(b) Peripheral resistance . — It is the friction 
offered to the flow of blood through the circulatory 
system and is determined ( i ) by thfc viscosity of blood,* 
(if) bv the pressure in arterioles and capillaries and 
(i/i) by the calibre of the arteriole determined by vaso- 
motor action. 

(c) \ r iscosity of blood ,— iscositv of a liquid is its 
internal friction, i.r., the resistance to shear or flow. 
This resistance is manifested when oiie part of the 
tiquid is at rest and auother part iti motion or* when 


* Full text of the address with which the discussion 
on blood pressure was opened at a joint meeting of Physio- 
logy and Medical and Veterinary sections of the Indian 
Science „ Congress Association held at Delhi in January, 

UH7. * * 


there is difference in velocity between two parts of a 
column of liquid. It is thus proportional to the velo- 
city with which the particles of a liquid move yast 
one another and alsu to the extent of the rubbing 
surfaces. If there are particles in suspension in the 
liquid (as corpuscles in the case of blood), the visco- 
sity is greatly increased, owing to the fact that where 
a liquid is in contact with a solid, a film of it is held 
stationary, so that there is more friction in the whole 
mass of moving liquid. The viscosity of plasma is 
proportional to its protein content and is normally 
about half as much again as that of water, but that 
of blood is, in comparison with water, about 4‘7 ior 
normal males and 4*4 for females. C(> 2 distends r.b.c. 
and therefore increases the viscosity whereas 0 2 
diminishes it as it causes shrinkage of c;ells. 

This peripheral resistance not due to friction 
between the blood and the walls of the vessels, because 
the layer in contact with the wall is stationary, but to 
that between the successive layers of the blodd itself,* 
extending to some distance from the wall, t$ic magni- 
tude of this friction depending on tl\e viscosity of j 
blood. It is obvious that as the* layer of liquid next 
to the adherent and stationary layer rides or slips 
over the latter, the greater part of the kinetic 
energy of this moving tubular column of blood is 
wasted in overcoming thte internal resistance ‘between 
the two layers and accordingly this column moves 
slowly. As the tubular layer of liquid next to the 
slowly moving second layer glides pa*st the latter, the 
resistance between these two layers is less and accord- 
ingly its velocity of flow is greater than that of the 
second. In this way the velocity increasing pro- 
gressively towaVds the middle of the tube soon be- 
comes maximal, so that in a wide tube as in the aorta 
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and big arteries a large 'frictionless core* of liquid 
moves on at the maximal velocity, but in a narrower 
tube, as in arteriole, or when the viscosity of blood 
increases, the frictionless core moving with the maxi- 
mal velocity becomes smaller in extent. It is thus 
expected that in arterioles the total mass of blood 
would cause frictional resistance although this may 
be offset »to some extent by reduction in the rate of 
blood flow' through them, as the total cross-sectional 
area of arterioles emaualitig from an artery may be 
greater than that of the latter. Curiously enough it 
has been shown by Fahraeus and Lindquist 1 that the 
effective viscosity of blood varies with the si/e of 
the tube and is not so great relative to water in tubes 
of less than 0*3 mm. in diameter. It is generally about 
2 2 or less, in comparison with water, in ordinary- 
arterioles. The reason for this low viscosity is as 
follows : -as the initial blood enters the tube, a part 
of the plasma adheres to the w all forming *a plasma 
layer, so that this initial blood flowing out of it is 
altered in composition. In the case of blood passing 
subsequently through the tube there is no such change 
in composition. In a small tube this plasma layer is 
not a negligible value, so that during the* actual 
passage of the blood through the tube the corpuscular 
suspension has a relatively low concentration through 
the tube and the viscosity is consequently reduced. 
In jjpite (if the reduced viscosity of blood in arterioles, 
the resistance in arterioles is greatest, as would be 
evident from Poiscui lie's law, as modified by Hagcn- 
bach, about tlic volume of liquid (V) flowing in unit 
time (/) through a tube of length (1) having a cross 
sectional area {Q ) when the fall of pressure between 
the two ends of the tube is />-/>' 


V lf(/> " />') 


t 


Hrr yl 


where V is the viscosity of the 


liquid. 


(*r A )~ (/>- />') 


8 nyl* 


8 if l 


(r being the radius of 


>the tube). As the velocity of blood flow (vel) 
* volume flow per unit time 

» Sectional area. ' 

trr 4 (p-p f ) 

" = SvT m 




8 rjl 


it it- evident that the f>ll of pressure i.c., />-/>' -vel x 
**« 

Resistance-' vel x 8 - , resistance beiiiR equal to 


8 vl 

2 • * 
r* 

It will be seen from these considerations that on 
'account of the small calibre of the arterioles the 
resistance to blood flow through thwn which is in- 
versely proportional to r* would f>e very considerable 

inspite» of reduced viscosity. The following iflustra; 
» * 


tion gives an idea of the effect of arteriolar constric- 
tion on blood flow' and blood pressure:-— 

Let the constriction of an arteriole cause the 
shortening of its circumference by 16*5 per cent and 
its radius also to the same extent, a shortening which 
is not discernible by histological methods. Then the* 
cross-sectional area would be reduced to 0 7 of its 
previous value and the velocity of blood flow’, pressure 
head remaining constant, being proportional to r* like 
the cross-sectional area, would also be reduced in the 
same proportion and the volume flow l>eing propor- 
tional to Q* would be reduced to (0*7)* i.c. to 0*5 of 
its previous value. If the volume flow is kept con- 
stant by maintaining the same cardiac .output, the 
pressure head would be doubled. Thus with a small, 
not easily discernible change in the calibre of arte- 
rioles, the mean blood pressure would be doubled, 
cardiac output remaining constant. 

The resistance in the capillaries is much less than 
in arterioles, inspite of their calibre being much less 
than that of arterioles and the viscosity of blood flow- 
ing through them being greater than that in arterioles. 
This is because the total cross-sectional area of 
capillaries being several hundred times greater than 
that of aorta (between 300 to 800 times), the velocity 
of flow’ through them is very much reduced, being 
about 0*5 to 1 mm. per second as against 22 cm. per 
second in aorta under basal conditions and 5 to 10 
times this value after heavy exercise. As the fric- 
tional resistance is proportional, approximately, to the 
square of the velocity which is very low in the 
capillaries, it is Obvious that the resistance in them 
would be still lower. (The apparent viscosity of blood 
in capillaries is increased because as the blood enters 
the capillaries the corpuscles cannot pass without 
being distorted, the distortion taking up a part of the 
energy of the current and thus increasing, the apparent 
viscosity of blood). 

The resistance in arteries and their branches is 
also low for the following reasons : — 

(/) The arteries are wide and therefore the effects 
of viscosity are less pronounced. 

[ii) Tlic angles at bifurcation of arteries being 
greater than 75°, and the cross-sectional area of the 
branches being about 1'2Q times the parent lumen, 
there is minimum dissipation of energy in the flow 
of blood bt the bifurcation. Further, the “Indian 
Club” arrangements at many bifurcations prevent a 
turbulent flow.* 


* Ifhe turbulent flow results when the velocity in a 
tube increases beyond a critical value. Then the difference 
of velocity between axial and peripheral* streams not only 
increases, bui components tend to develop at right angles 
to the stream. In consequence, eddies or whirls are 
formed and cause the stream to become turbulent. Under 
such conditions murmurs or hums are heard jjvith a 
stethoscope. ‘In normal circumstances tfie high ’viscosity 
rrf blood prevents eddy formation. * 

* • 
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The resistance in vein.-) is slight, partly because 
they are wider than corresponding arteries atul the 
velocity of blood flow i> also less than that in arteries. 

It is thus obvious that peripheral resistance re- 
sides mainly in arteriole-*. That the greater part of 
Hi is peripheral resistance resides in the atterioies of 
the abdominal viscera s-» t vident from the fact that 
when these are billy dilated, the bipod pressure tends 
to be reduced to zero. 

( d ) I'oluine of blood.- It the volume of blood is 
reduced considerably during haemorrhage, the blood 
pressure may be lowered to 1 ;<rd of its normal value 
mspilc of eardio-vascular n-Hexes which control the 
capacity of circulation. ^ 

(r) Tin etas t icily of < nhnts, paf ticularly that of 
aorta plays a threat part in maintaining the blood 
pressure hy<nccouimodnting nearly half of the ejected 
blood during svstolic discharge and driving out this 
blood on account of elastic recoil in between the 
systolic discharges. Hut the question o{ elastic recoil 
does not arise, if there be no stretching of arteries. 
At a blood pressure bchm 40 mm. Hg, there is no 
stretch ill# and therefore, no elastic recoil, and hence 
the arteries behave uuder such conditions as rigid 

tubes. If the volume-elasticity curves of aorta, /.c. p 
dp 

dv (or ratio of pressure increase to per cent increase in 
V 

volume) obtained post-mortem from persons of different 
age groups are taken, it is found that while in voting 
persons the curve is essentially a diagonallv straight 
line over ordinary ranges of pressure, with the 
advance of age it tends more and more toward the 
horizontal line at progressively higher internal 
pressures. These age changes are associated with pro- 
gressive increase in wall thickness, diminution of 
elastic tissue and increase in collagenous fibres. Tt 
is, however, interesting that insiyte of this usual in- 
crease of aortic rigidity with age, the elasticity is fairly 
constant in the physiological pressure range, for the 
curves pass through almost the same elasticity point 
in this region. 4 When a wave passes through an 
elastic tube filled with liquid it tends to distend it 
laterally and to cause elongation, yiie repeated trans- 
mission of the pulse wave through aorta and its tribu- 
taries, the wave being naturally at its peak in the 
aorta, causes a gradual increase in its diameter and 
length, accompanying the increase of aortic rigidity 
with age. But the aortic elongation is opposed by 
vnriyits branches of the aorta with their connective 
tissue sheaths which tend to act as anchors. Conse- 
quently the aorta gradually becomes tortuous with 
ago.* These changes in aorta greatly offset the dele- 

— — » * 

* Tortuosity in .aorta alters its distensibility, since a 
"gienter stretching force is developed when a wave is 
reflect «rl round a fiend. This effect probably intensifies 
the reseVvqir function of the aortic arch which tends to 
be reduced in old a ge. « 


t(5rious. effects of decreasing elasticity with age. An 
example will make it clear. If vve assume aortic 
volumes as 200 c.c. and 300 c.c. at 20 and 40 jfears, 
and the systolic discharge to be 50 c.c., the relations 

'jr (expressing the percentage increase in the systolic 

volume ot aorta) would lie *‘Vij and :ia be., and J£. 
Tims the enlarged aorta does not need to expand as 
much to accommodate the same systolic discharge. 
This being the case, the pulse pressure (/.* ., the diffe- 
rence between systolic and diastolic pressures) is 
expected to be lowered with age. But this is not 
always true. For recently evidence was obtained that 
a .significant increase of internal pressure activates the 
aortic muscles which by their contraction detense 
elastic elements ami thus increase aortic elasticity. 

Etta ts o)i blood f)tcssun of variations ot each of 

these factors. (a) Increase in heart rate without any 

alteration in minute volume, peripheral resistance or 
other factors causes a diminution of stroke volume and 
an ineiease in diastolic pressure but has a slight effect 
on systolic' pressure, whereas increase in minute 
volume alone causes a greater rise in sys/olic pressure 
which ]e;vls to a greater outflow of blood from the 
arterios through arterioles during diastole. Conse- 
quently diastolic pressure cannot appreciably rise and 
accordingly the pulse pressure is high, (b) Alteration 
in peripheral resistance or blood viscosity affects both 
systolic and diastolic pressure but the latter more than 
the former. As peripheral resistance is essential fpr 
the maintenance of diastolic pressure its increase ot 
decrease by affecting tile outflow from the arterial 
system, will influence the diastolic pressure directly 
and more considerably than the systolic pressure. 
(<*) Changes in the total volume of blood will affect 
both pressures, (d) Reduction in elasticity of larger 
arteries alone will tend toward a lowering of diastolic 
pressure but when there is an associated narrowing 
of peripheral vessels, as in arteriosclerosis, the dias- 
tolic pressure may be raised, rather tlfan lowered. 

. • 

* 

Mk\sitremknt oi* Br,ooi) Prks^pk^ 

Two well known methods for its determination 
are palpatory and auscultatory. In piflpatory method • 
as pulsation cannot be definitely felt until the cuff 
pressure is lowered 5 to 10 mm. below the point when 
the artery becomes pervious, it gives low rea^Jicigs for 
systolic pressure. Further, the determination of point 
of maximum oscillation as giving the diastolic 
pressure, is neither easy nor quite accurate, for the 
maximal occillation is noticed in instruments not 
merely at a * particular point but within a certain 
range. The auscultatory method is certainly bettei* 
than .the forme*, but sometimes the muffling of the 
sound is followed almost immediately by its dis- 
appearance. The stethescope bell should be applied 
• • • 
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as lightly as possible the elbow, for if applied 
forcibly, it may compress and distort the vessel and 
give rise to sounds and may increase the pressure due 
to water-hammer effects. 

Jn both these methods certain inaccuracies arc 
likely to occur. These are: — 

( i ) The resistance of the tissues and the arterial 
wall t*> the compressing force of the armlet is 
variable and is likely to cause inaccurate read- 
ing. The error due to this factor is mitigated 
by the use of a broad armlet (12 cm. in 
width)* ; (it) Mercury manometers are physically 
unsuited to record pressure fluctuations during 
systolfe and diastole on account of their inertia. This 
is particularly evident at very slow heart rates when 
there is overshooting of mercury both during ascent 
and descent ; at very rapid heart rates the inertia of 
mercury prevents full systolic and diastolic pressures 
from being recorded. If, however, the pressure 
tubing connecting the artery or the cuff and the mano- 
meter be sufficiently constricted ; the mercury system 
can be so damped that only minute oscillations of 
pressure occur. 

In recording pressure variations in carotid artery 
of normal unanaesthetized dog by hypodermic optical 
manometer it is noticed that over a range of 5 beats 
diastolic jTressure varies from 80 to 90 nun. and 
systolic pressure between 120 and 136 mm. These are 
due to effects of quiet respiration and a slight degree 
of Sinus Arrhythmia and are much intensified when 
respiration is deep or forced and nmrUted irregularity 
exists. The physician should remember these normal 
variations in estimating the blood pressure of persons. 
In extreme arrhythmia, pressure recordings have no 
significance whatsoever. 

Variations in blood pressure in different pails of 
the arterial tree . — It is found that the systolic pressure 
measured near thejliac bifurcations is actually higher 
than at the *<>ot of the aorta. This is also true in the 
case of femoral or other peripheral arteries. This is 
brought about in either of the following ways: — 

(a) 1 The pressure increments in tubes in a system 
in dynamic equilibrium, i.c., one in which the con- 
stant pressure, decrement and a constant flow obtain, 
may be brought about by what is known as 'Water- 
Hammer/ 

Water-hammer is a t^nn used to describe the 
sudden development of pressure in a hydrodynamic 
system in equilibrium, when the flow of a moving 

* V wide c«#ff helps to mitigate the error due to com- 
pression of tissues and arterial wall in the following way : 
If we assume that the pressure required § to overcome the 
compression of tissues etc., be 4 mm., then when the extra- 
arterial pressure is made equal to the arterial pressure, a 
feeble pulse wave will start to pass under the cuff,#but will 
have loo little force to penetrate the entire length pf the 
compressed vessel, 

. # 8 * 


column is suddenly cheeked, as in the ease of ocelu- 
sion of an artery or when the stream of blood through 
an artery, on reaching the arterioles, meets resistance, 
broadens and is slowed. In such cases the kinetic 
energy of flow is transposed to stress or pressure. 
Such ‘water-hammer* effects are noticed when tfre 
maximum blood pressure is recorded by low frequency 
manometer, vie., Hg-manometer, in the ascending 
limb of the radial pulse on account of the greater 
velocity of ventricular ejection than the run-off from 
the arterial system and in aortic insufficiency when 
the rate and the amount of the ventricular ejection is 
much increased due to low diastolic pressure and to 
overfilling of the ventricle which causes a greater 
stroke volume. In this last condition the ‘water- 
hammer* effeot»is very pronounced and the pulse under 
such conditions is called ‘water-hammer pulse*. The 
fluid behind the site of stoppage or resistance under 
these conditions not only comes into equilibrium with 
the level of liquid in the reservoir or with the blood 
pressure at the root of the aorta, but exceeds it tem- 
porarily partly due to rebound and partly due to 
'water-hammer*. 

(b) Pressures may also be augmented in peri- 
pheral regions by the operation of what is known as 
the Venturi principle, in so much that fluid apparently 
flows under such conditions from lower to higher 
pressure. The venturi principle is an application of 
Bernoulli’s theorem which states that, discounting 
loss of energy by friction, the total energy remains 
constant. The total energy of a fluid at any point in 
a system of djstatnic equilibrium may be expressed 

by its pressure and velocity at that point, i.c., bv 
niv* mv * 

P’> - 2 • As 9ie total energy is constant, P+ 2 

=*/’, f ’"J*- ”P» I where P&V , l\ & V, and P, & 

l’ a, represent the pressure and velocity at different 
points. If the stream bed is rapidly constricted and 
then somewhat gradually widened, the pressure 
energy at the constricted portion is partly converted 
into flow energy, causing a decrease in pressure and 
increase in flow at that portion and then at the dilated 
portion there is reconversion of flow energy into 
pressure energy* causing thereby an increase in 
pressure and slowing of, movement of liquid. The 
movement of fluid under ' such conditions from a 
place of low to one of high pressure is possible, if the 
kinetic energy of flow be sufficient to counterbalance 
the difference in pressure The venturi effect operates 
during ejection of blood through partly closed? semi- 
lunar valves and during aortic stenosis. 

(c) Increase in pressure in peripheral arteries 
may also be due to superimposition of reflected waves 
in a complex way. Higher pressure in the ferqpral 
artery or near the iliac bifurcation is mainly caused 
in this w&y. 
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Normal Valves for Human Blood Pressure 

The brachial artery in man and the common 
carotid of animals show a form of pulse similar to 
that of aorta. Hence readings of systolic and diastolic 
pressures of these’ vessels are taken to be a reliable 
index of aortic pressure. 

Various estimates of these pressures are given by 
various writers. According to American writers 
systolic pressure rises gradually from 120 mm. at 20 
years to 150 mm. at 65 years and diastolic from 70 to 
85 or 90 mm. According to English writers the usual 
normal range of systolic pressure is 90 -120 mm. and 
diastolic pressure 60 80 nun. The “mature” 
pressure is reached in adolescence and does ^iot rise 
with age. The upper limit of systolic and diastolic 
pressures are 140 and 90 mm. respectively. 

Direct optical registrations of brachial pressure 
show that newborn babies have average pressures of 
80/46 mm(8'l/8'2). Then there is a gradual 

increase of pressure up to adolescence. Roughly, the 
pressure are at 3 years ? , at 6 years at 10 years 

at 14 year VV and at 16 years VV • . In girls 
variations in blood pressure Are the same as iti boys 
upto pre-adolescence. Between 10 and 12 years the 
systolic pressure of girls tends to exceed those of 
boys ; but after puberty pressures in males exceed 
those of females and continue to be so throughout 
normal adult life. The blood pressures in old people 
rapidly rise between 62 and 85 and then begin to 
decline. 


Emotional states such as^fear, excitement and 
worry lead to increased liberation of, adrenalin which 
causes an increased rate of stroke volume of the heart 
and thereby increases the blood pressure, particularly 
the systolic pressure. Restful sleep lowers the 
systolic pressure by 10 to 30 mm. and diastolic 
pressure by 5 to 10 mm. Exercise increases both 
systolic and diastolic presures, particularly the former. 
The maximum increase in pressure is roughly pro- 
portional to the severity of the exercise, the minute 
output of the heart being nearly proportional to the 
O a consumption of the individual during the period 
of exertion. When the exercise ceases, there is a 
sudden drop of the systolic pressure due to relaxation 
of abdominal muscles. This is followed by a secon- 
dary rise which is roughly proportional to the exer- 
tion and which continues for several minutes. 

The diastolic pressure is always lower in the re- 
cumbent posture than in the upright i.e., sitting or 
standing position. In the upright position the 
pressure in the femoral artery is greater than in 
brachial artery, owing to gravitational effect. When 
a person stands or sits up, the systolic pressure 
usually increases less than the diastolic pressure. A 
small increase in the systolic pressure occurs after 
meals. 
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ORE-DRESSING : ITS POTENTIALITIES IN INDIA 

M. R. MRNON, 

GARLICK AND COMPANY, BOMBAY 


/~\RK is defined as the metalliferous rock from 
^ which metal or metallic compound may be 
extracted commercially. It is the 1 raw material of 
metalliferous industry. 

The crude ore as mined consists of (a) the 
valuable metalliferous mineral, (b) Non -metalliferous 
gangite mineral, (c) A proportion of the country 
rock. . In the above compTex condition the crude 
ore is generally unsuited for extraction of metal by 
direct metallurgical operations and more so because 
metallurgical operations require a small condition, 
sometimes that of impalpable powder. * 

*Tliq operations which come in between those of 
mining ofy the one side and metallurgy on 1 the othdv 


which result in removing the gangue as far ao nece- 
ssary or expedient, along with those operations which 
bring about the size reduction, constitute the art of 
ore dressing. Obviously the dressing operations 
effect a mechanical and preparatory concentration of 
the valuable constituents whereas metallurgical ope- 
rations effect a chemical and final concentration. It 
does not follow from the above that ore-dressing is 
taken to include such calcining or roasting as may be 
necessary to induce magnetism preparatory to 
magnetic separation or as is necessary to break up a 
sulphide or an arsenide preparatory to subsequent 
water separation ; or such as may be employed in the 
preparation for differential flotation. From the above 
it is "obvious that ore-dressing as is understood in 
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present day technique, includes every operation after 
th# mining of the ore and before the metallurgical 
operations ; and reasonably dressing can be described 
as concentrating also. 

Why is dressing of ore a necessity? Why should 
not ore from the mines be sent direct to the smelter ? 
The importance of dressing is originated from the 
physical and mineralogical difference between the 
crude ore and ore suitable for metallurgical treat- 
ment or for direct use. On the basis of such differ- 
ences dressing becomes a necessity for the following 
objects : (1) to reduce the ore to a proper size, (2) 
to remove the gangue to the extent necessary, (3) 
to remove the interfering minerals as completely as 
possible, (4) to separate different ore-minerals oc- 
. curing together. More than being a necessity, 
dressing has the following specific advantages mostly 
from the economical stand point . * 

Firstly, where smelting follows there is less 
material to smelt after dressing. Leaving out of 
consideration the costs of converting, refining etc. 
which depend upon the metallic contents eventually 
recovered, smelting* is more costly than dressing, for 
it has been estimated that the cost of smelting is 
„three titr.es that of dressing itself. 

The second advantage comes from the saving in 
cost of transportation to the smelter. This is parti- 
cularly so when the ore has to be scut hundreds of 
piilcs by land or thousands of miles by sea for export 
purposes. Moreover there is the saving in cost of 
taxes and duties which fall needlessly on low grade 
ores if sent for export, straight from the mines. 


the smelter is of such regular chemical and mtfeha- 
nical character that in the provision of flux, the 
margin of safety may be reduced and charges are 
made up more economically. 

Even with all the above advantages, it is said 
that the dressing operations usually sustain a rela- 
tively large loss of mineral. Even allowing for the 
maximum losses sustained in such operations and 
considering the saving in freight also, it is established 
that dressing operations have a definite place in 
turning and metallurgical industry on price to price 
basis. The following pre-war costs (fraction of the 
present day costs) will convince every mine owner 
that dressing is a system which should advantage- 
ously be introduced to his mines. 

Dressing including both milling and concentra- 
tion could be accomplished at an operating cost of 
Ks. 3/6/- per ton ; smelting would cost Rs. 10/-. 
When a dressing plant costs Rs. 1000/- per ton 
treated per day, a smelting plant would cost Rs 2000/- 
per ton a day. Considering interests and amortiza- 
tion of these capital sum** as part of the cost the full 
cost would be about Rs. 3/13/- and Rs. Ir- 
respectively. 

As ores exhibit large variation in their necessary 
reduction in bulk after dressing it is necessary to 
calculate the operating cost freight, capital cost etc. 
lor two different concentrations. Assuming that in 
one case the reduction of bulk after dressing is one 
half the material treated and in another case general- 
ly to about one tenth, the comparative cost can be 
calculated in the following way. 


1st cape. 

2 tons directly siueltetf ut 
2 tons’ crude ore dressed at 
] ton smelted from the abo\ 
Saving in cost , ... 

J 

2nd case. 

10 tons smelted directly at» 
10 tons dressed at ... 


Saving in cost 
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Cost total 


C o»t dressings 
freight, smelt- 
ing, loss of 


The regular character of the dressed ore facili- 
tates smooth handling by the smelte*. In addition 
to removing the gangue minerals and country rock, 
passage through the concentrating' plant removes 
also the irrigularities characteristic of crude *ores. 
Accor ding ly the material which eventually passes to 


Figures in the 1st case is entirely in favour of 
dressing showing a saving of about 18% on the smelt- 
ing cost, those of the second case.shows a very ggeal 
advantage in favour of dressing, showing a, sav ing 
cdst of more than 134% ! Almost all Indian ores 
come within the range of first an^ second cases and 
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there is no doubt about the importance and the poten- 
tialities of ore dressing in India. 

The foregoing calculations are* giveu to illus- 
trate* the possible effect of operating cost, operating 
loss and freight it|xm the question of dre*ssing. With 
crude ore suitable lor direct metallurgical treatment 
tht*sc considerations largely determine whether 
dressing should be applied or not. More generally 
however crude ore is not amenable to such direct 
treatment especially in India, and therefore dressing 
is a technical ami economical necessity. 

In India although possessed of a large mineral 
wealth, dressing as a technical necessity is not yet 
recognised due to (I) the vast resources of mineral 
wealth which have not yet been properly investi- 
gated ; (2) the ignorance as well as the deliberate 
business policy of mine owners ; and above all, (3) 
political considerations. 

The first point is evidenced by the lack of proper 
authoritative report on the mineral resources, the 
Geological Survey of India of late has taken up this 
matter more sjeriously. 

The second point can be seen to be true from 
the very structure of present day ownership. It is 
the practice nowadays to allot leases of rich mine 
lands to some mining companies or private indivi- 
duals who either just sit upon it striking a bargain 
with foreign agents or themselves having not enough 
capital and resources to effectively prospect the mines. 
Kven if the mines arc properly prospected and found 
to be profitable with advanced technical methods, 
cases are not rare that the owners or lessees do not 
proceed with the work of exploiting for reasons 
known to themselves. Moreover in a large number 
of cases especially during the war years it has been 
considered by the lessees and owners of mines an 
easier way to just sell off the cr,ude ore to foreign 
processing companies. It is high time that these 
industrialists realise that if India’s economic minerals 
are processed in India itself, it will alleviate the 
largely looming unemployment among Indian work- 
ing class and it will fetch 'the owners a better value 
and a higher percentage of profit. 

The third point needs no better clarification than 
to understand the policies of the then ruling power. 
It may he pointed out here that the gold mines and 
copper deposits of India are controlled by foreign 
people. I«et us expect that with the President of 
the National Planning Committee in the leadership 
of Government, all such anomalies and anachronisms 
will be wiped oqt and stable iniueral policy will be 
adopted. I am afraid it will be out of place on my 
part to advice our leaders and men of fndustry on 
thfi adoption of stable mineral policy. However with 
the National Government in power, . it is the 
legitimate duty of all progressive Indians to demand 


from it a stable mineral policy with broad objectives 
as follows: — * 

(1) All mineral wealth should be owned by the 
State. 

(2) Introduction of advanced processing methods 
in India itself under the initiative of the 
Government and with the services of a few 
foreign experts at start. 

(3) A scheme to assess the mineral wealth of 
India. 

(4) Training qf adequate technical staff to man 
the industry. 

(5) The establishment of a central and a few pro- 
vincial testing and research stations in 
different parts of India. 

I am happy to learn that the Geological Survey 
of India and the Department of Works, Mines and 
Power together have initiated to prepare a scheme to 
establish a bureau of Mines. 

Plants and Equipments . — The subject of ore- 
dressing can be classified under the following heads 
from the view point of the operational practice.. 

(1) Washing and sorting. 

(2) Comminution, including crushing, grinding 
and screening. 

(3) Sizing and classification. * 

(4) Concentration and separation. 

(a) Water, (b) Gravity, (e) Flotation, (dl 
Cyanidation, (e) Magnetic, (f) Klectro->tatio, 
(g) Pmtcmatic and (li) Centrifugal. 

f5) Heat treatments - drying, calcining, roasting 
etc. 

(6) Control of operations, sampling, assaying, 
recovery and enrichment. 

However it is regrettable that many of the equip- 
ments for the above operations are not manufactured 
in India. This lack of preparedness on the part of 
engineering industries in India may be. attributed to 
the fact that our ore-dressing industry is in its 
infancy. Even then with tfte growth of Mineral 
Industry under the auspices of the proposed* Bureau 
of Mines, the day is not far off when our engineering 
concerns will be in a position Uf supply all equip- 
ments for the above operations. 

PtrrtTRK ok Orr-drbssing in Ini>ia 

r «.•* 

In spite of all the defects and handicaps 
advanced against it for immediate execution, ore- 
dressing is bound to have a good future in India, 
more so due to the proposed mineral development 
schemes. Kwn if the mineral policy is not to be 
dictated by the Bureau of Mines, on the contrary 
dictated by the industrialists and private mine owners, 
it i» inevitable and a technical necessity for future 
competition and processing economy that ore dossing 

* . i 
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should be widely adopted. Moreover, under recent 
investigations it has been found that phosphatic rcx'ks 
and graphitic minerals are amenable to concentration 
by the method of flotation etc. With the result the 
low grade Indian graphite can be made to compete 
with Ceylon or any other graphites. The introduc- 


tion of froth flotation methods in the purification of 
low grade coal is another example of technical 
advance in the above line. Similarly alt other 
minerals have to be dressed properly by technical 
methods if they are to be marketed economically, 
competitively and up to the standard. 


INSTITUTE OF NUCLEAR PHYSICS 


ITM1E foundation stone of the Institute of Nuclear 
' Physics of the University of Calcutta was laid 
on April 21 last by I)r S. P. Mookerjoo, Minister, 
Industries and Supplies, (Government <>/ India at 
92 Upper Circular Road, Calcutta. 

While laving the foundation, Dr Mookerjee said 
that he hoped that the Institute would become the 
nursery of nuclear scientists for the service of India 
and nyike fcontributions of a fundamental nature in 
atomic science. * 

The Calcutta University has been the pioneer in 
I tub a in recognizing the importance of atomic energy 
research. It is nearly seven years that the Univer- 
sity took the first steps in this matter, thanks to a 
gift obtained from the Tata Charities of Bombay 
through tlwefforts of the present Prime Minister of 
India. In spite of conditions created by war, famine 
and the apathy of the (Government then in power, 
our workers have been actively engaged in building 
up the laboratory and contributing their share ot 
research, some of which have received international 
recognition. , 

Continuing Dr Mookcrjcv said that (Government 
of India have appointed a committee under the chair- 
manship of Prof. G. R. Paranjpe of Bombay for giving 
them plans for a Scientific Instruments Establishment 
which will be capable* of producing all the scientific 
apparatus and instruments needed by India’s scientific 
men, technicians and' industrialists. T 1 further export 
of such materials* i.e., manganese, mica, monazite, 
beryl, finished jute products and tea, should be 
regulated on a barter system for such of our immediate 
necessities as petrol, machineries and scientific ins- 
truments. 

Concluding he said the Government of India 
are already copsidering the question of assuring conti- 
nuity of the grant which this Institute has been 
receiving from the Council of Scientific and Indus- 
trial Research for the last two years. He hoped our 
industrialists and capitalists would come forward with 
offers of permanent endowments for the creation of 
research fellowships at the Institute. 


Requesting Dr Mookerjee to lay the foundation 
stone Prof. P. Bancrjee, Vice-Chancellor, Calcutta 
University, said: The history of the project dates 
back to 1940 with the gift of a sum of Rs. 60,000 for 
purchase of materials for a Cyclotron machine from 
the Dorabji Tata Trusts of Bombay. 

The task of the purchase of the machine .was 
entrusted to Dr B. D. Nag Chaudhuri then working 
under the inventor of The Cyclotron, Prof. K. 0. 
Lawrence, in the Radiation Laboratory, Berkeley, 
California, now Stir Header in Nuclear Physics in the 
University of Calcutta. The materials started arriving 
from the end of 1941 notwithstanding difficulties 
created by the World War II. 

The University from out of its fee fund has 
contributed to the Cyclotron scheme the stun of 
Rs. 1 ,63,325. The installation of the interim Govern- 
ment, with Pandit Javvaliarlal Nehru at the head, led 
to a capital grant of Rs. 70,000 and a recurring grant 
of Rs. 40,000 for two years by the Government of 
India for completing our equipment.. 

The Tata gifts were followed by other gifts. Mr* 
Ranadaprasad Saha made a gift of Rs. 45,000 for the 
purchase of one gram of radium from Canada. This 
quantity of radium with its plant cost the University 
Rs. 81,323. 

Dr B. C. Law made the gift of Rs. 17,500 for the 
purchase of an Electron Microscope which has cost 
the University a„surn of Rs. 39,000. Dr N. N. Das- 
gupta, Reader in Biophysics in the University of 
Calcutta, has come back from the Stanford University, 
California with a knowledge of the technique of 
Electron Microscopy. This instrument will enable a 
magnification of 1,00,000 diameters, is the first of its 
kind in India, and would be of great help in bacterio- 
logical and biophysical problems. 

Tlie building for the Institute, will have an area 
qf 25,000 # sq. ft. With services and equipments it is 
estimated to cost a sum of Rs. 5,50,000. The Gov- 
ernment of West Bengal has made a provision* for 
Rs. 2,00,900 for the erection of .this builffing for 
Nuclear Physics. » * 
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Ah itoUtution of this type requires large recurring 
expenditure. The University budget for 1947-48 lias 
been able to make provision for only Ks. 1,16,615. 
The University of Glasgow, which has been recog- 
nized as one of the six centres of fundamental research 
ih Nuclear Physics in England, has a recurring budget 
grant of j£l7,U0U per year in addition to its ordinary 
budget of jC2U,0 00. The University of Peiping which 
is soon going to have a Nuclear Physics laboratory 
has, budgeted 4,00,000 American dollars equivalent to 
Rs. 16, (>0,000 in our currency, for converting the 
Radium Institute of China to an Institute of Nuclear 
Physics. Jt will have a Cyclotron of our size. 

For our recurring expenditure, the Palit Trust 
Fund can perhaps make a provision of Rs. 34,000. The 
fund donated by AI. M. Sur for the creation of a 
Readership in Nuclear Physics may yield a sum of 
Rs. 6,000. With the consent of the generous donor, 
this luud (Rs. 2,00,000; is being utilized for the cons- 
truction of (he Nuclear Physics building. The. Uni- 
versity will maintain the Readership out of its fee 
fund, and create a sinking fund for the purpose 
of liquidating its obligation to the donor in the course 
of the next ten years. The position of the fee fund 
of the University is precarious due to the partition of 
India and the division of Bengal and, have led to a 
financial loss of about Rs. 10, (X), 000 in fee lund. 
Tn the year 1948-49 it is hoped to utilise the annual 
grant of Rs. 12,000 from the great industrialist firm 
of the Birlas, and Rs. 6,000 from the Tata Trust 
Funds. Both these funds are yet on a quinquennial 
basis. The Vice-Chancellor pleaded for the grants 
from the Government of India, from Messrs, llirla 
Brothers and Tata Sons Ltd. being placed on a perma- 
nent footing. 

Proposing a vote of thanks to Dr Alookerjce, Prof. 
Al. N. Saha, President, Council of Post Graduate 
Teaching in Science, Calcutta University, said : The 
Institute is dedicated to fundamental researches in 
Nuclear Physics, Nuclear Chemistry, and Bio-physics. 
The object is advancement of knowledge, and it is 
to this objective that the present Institute is dedicated, 
as far as Atomic Energy is concerned. 

In this context it is necessary to stress that both 
U.K. and U.S. Governments have agreed upon a 
policy of decentralization of Nuclear Science research. 
In both these countries there are two types of insti- 
tutions. Firstly, the semi-military type of establish- 
ment like that at Harwell in England, or at Oak Ridge 
in UrS.A. There work is done under strict security 
conditions and with funds supplied by Governments. 
Such institutes are concerned mainly with the problem 
of utilization of atomic energy either for .military or 
industrial purposes, They are capable of tackling big 
prdblems like that of construction of piles, separation 
of fissionable isotopes on a large scale aftd are also 
trying to ‘retain some features of free 'university life. 


The second type of institutions in which large 
scale atomic researches are being carried out, are the 
famous universities and technical institutions which, 
by tradition as well as on account of highly trained 
personnel, are well suited for fundamental researches. 
To these institutes large sums of money are paid by 
Government without any tags attached to the grants. 
The universities are free to receive any outside grants 
and also to carry on research on any aspect of 
Nuclear Physics. 

Continuing Prof. Saha gave a brief account of 
the work done at the University. On the construc- 
tional side the w ork of assembling the Cyclotrqp parts 
were finished long ago. The magnet, the power 
installation, the ion source have all been working 
very satisfactorily yielding beams of several micro- 
amperes. Unfortunately the pump system which was 
ordered from America was lost in Singapore in 1942 
and in spite of the best efforts we were unable to find 
out a suitable substitute. The C.S.l.R. gave us 
a grant for manufacture of pumps during wur and 
we were able to produce types up to a certain standard 
of performance, but their suction capacity was not 
sufficient for our purpose. The recent ban by 
America on export of scientific equipments parti- 
cularly vacuum equipments which can be used for 
atomic research, makes the situation slil\ worse. A 
similar state of affairs is also happening in Europe 
and a 60 inch Cyclotron which had been undertaken 
in a certain British University could not be made 
to work satisfactorily for their failure to procure good 
pumps. He hoped to overcome these difficulties soon. 

Iu our workshop we have elaborated the 
technique of Geiger counters for the study of cosmic- 
rays, /3- rays, y-rays and neutrons. We have also 
constructed and operated successfully Wilson cloud 
chambers of large size. No Nuclear Physics research 
is possible without a regular supply of efficient instru- 
ments for detection of nuclear projectiles, e.g., G.-M. 
counters, Wilson cloud chambers, Ionization cham- 
bers, /1-ray spectrographs, et<y In this field we have 
thoroughly mastered the technique. Our scholars have 
constructed a number of /1-ray spectrographs and 
measured the /3-spectra of nuclei find have made im- 
portant contributions. The thesis submitted by one 
our scholars (Dr A. K. Saha) for Doctorate degree 
evoked warmest appreciation from the examiners, 
Aladain Curie Joliot, Profs. Ellis and BorK? Our 
workers in Cyclotron under the guidance of Mr B. M. 
Batierjee have worked out electronic devices for the 
various parts which we consider very ingenious for 
the purpose. 

Theoretical methods have been evolved in the 
location of /3-ray spectra of radioactive nuclei^ which 
have succeeded fn bringing certain amount of order 
in the nebulous field of /3-activity. Methods of esti- 
mating* age of rocks .by determining the a ; dtad P- 



June, 1948 


49:) 


NOTES AND NEWS 


* 


activity of rocks containing Thorium and Uranium 
have been developed in our laboratory. The /3-activity 
method due to I)r Nagcliaudhury is entirely original 
in conception. 

Concluding Prof. Saha referred to his Theory of 
the Solar Corona on the hypothesis of tri- and quadri 
fission of Uranium and other nuclei which was found 
probable on theoretical grounds. These hypotheses 
have bePn verified only last year by a Chinese couple 
working in the laboratory of Joliot Curie in College 
de France, Paris. 

The fascinating subject of cosmic rays has not 
yielded all its secrets yet to the investigators. Dr N. 


N. Dasgupta and Dr P. C. Bhatt^charya have made 
a fundamental contribution by measuring tire life of 
meson at rest in 1940. Dr Bhattacharya has recently 
been awarded the degree of Doctor of Science for 
ingenious devices for studying mesons, by three 
examiners particularly eminent in the field, vis., Dr 
Rossi, Italian physicist now in the States, Prof! 
Auger of France and Dr Swann of Bartol Research 
Foundation, Philadelphia. The work of Dr S. C. 
Sirkar and Mr P. K. Bhattacharyya on a light kind 
of neutral cosmic particle carried out in 1942 has 
been verified in other laboratories of U.S.A. and 
Kngland. 


Ilotes anb Hews 


THE ^SCIENTIFIC CRIME LABORATORY 

Thr bas'c function of police laboratory is that of 
mi l> men ting regular police methods of linking the 
criminal to the crime bv the scientific examination 
and evaluation of possible evidence. 

A crime detection laboratory-truck is fitted with 
several thousand dollars worth of diversified scientific 
equipment. It usually has two X-ray units, a motor 
generator set, a complete photographic dark room, 
finger print direction apparatus, microscope, camera, 
a small chemical laboratory, ultra-violet lamps, an 
electro-magnetic retrieving arm for the recovery of 
weapons, a tune bomb detector, fluoroscopic equip- 
. ment, plaster-casting apparatus and a host of other 
machine-tools. The list*shows the number of trained 
hands needed in a modern police laboratory. 
Obviously the equipment of the head quarters labora- 
tory is more diversified than the mobile unit. A 
few of these accessories are shown in the list of various 
legs of the head lights of cars, list of various dry 
cleaners mark and laundry mark. 

The* list of the lens of the head lights comes into 
use in hit and run cases. It consists of samoles of 
lenses of every type of head lights of cars. The list 
is indexed according to the diameter of the l$ns and 
notch arrangement. By knowing the nature of the 
Tens, the type of the car can be recognized. The par- 
ticles of paint from the car, found* on the victim's 
clothing are compared spectrographically with those 


of the suspected car, and the tyre track is also checked 
with the latter’s tyre. 

The list of different dry cleaner’s mark and 
laundry mark is kept up to date, noting the change in 
marking methods* Specimens of hand-writing of em- 
ployees in charge of marking garments at different 
cleaning establishments arc also kept. Ultra-violet 
tight of various spectral ranges is necessary to reveal 
the marks of laundries which use invisible fluorescent 
ink to avoid disfiguring of the garment. Similarly ultra- 
violet radiation is used in revealing hidden writing on 
documents and in photographing finger prints on mul- 
ticoloured surfaces. 

Infra-red photography is employed to locate the 
circle of unlmrnt powder particles that surround the 
bullet hole on the victim’s clothing. Vhe radius of 
the circle is proportional to the distance at which the 
gun is held. Semipenetrating ‘soft’ X-rays are used 
to locate on the victim's clothing the lead particles 
that are shaved from the bullet by the bore of the 
gun and which follow it to its target. These bits of 
lead arrange themselves around the bullet hole at a 
distance which indicates the distance of the gun from 
the victim. Some interesting, uses of the spectrograph 
may T>e noted : 

(a) When examined under a stereoscopic camera, 
a Tcnife bla*de broken off in the victim’s body was 
found to fit perfectly into the fractured parti of the 
hilt found on the .suspect. The conjppsition«df steel 
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of both the parts were found to be identical spcctro- 
graphically. 

(fe) The spectrograph of a crystal of a watch found 
at tile scene of a burglary coincided completely with 
that of a fragment of glass which remained stuck 
<*n the wrist- watch of the suspect. 

(c) The spectrograph of the dried mud on the 
shoes le<l to the arrest of a suspect, for it was identi- 
cal with that of the mud under the bushes where the 
victim was found. 

The microscope and the camera often supplement 
other apparatus and technique. Then comes chemi- 
cal analyses, say for blood, poisoned food, protein 
matter, etc. Thy atmosphere of the room where the 
dead body is found, is examined for poisonous gases. 
Chemicals arc used in the rclcvation of invisible finger 
prints. The underlying chemistry of such visibility 
of linger prints is simple and interesting. The body 
fluid which is responsible for the finger print consists 
chiefly of an aqueous solution of sodium chloride with 
a f per cent mixture of fatty acids. When the print 
is old, much of the water has evaporated and it is 
difficult to obtain a good | dictograph. In such cases, 
the surface is exposed to iodine fumes which revive 
the mark by adhering to the outline of the fattv acid 
residue. In cases where this method is not applicable, 
the surface is moistened, with a solution of silver 
nitrate which converts sodium chloride to silver 
chloride, which darkens when exposed to light, giving 
a clue to the finger mark. - -Chemical Ncu's , Februar y 
16, 1948. 

APPLICATION OF ACETYLENE CHEMISTRY 

Thkrk must be few organic compounds which 
could compete with acetylene in versatility of re- 
actions combined with general usefulness as a basic 
material for chemical industry. ^Germany had built 
her industry during war time for the manufacture ot 
the major aliphatic organic chemicals around acetylene 
as the basic starting material, largely because of the 
shortage of m glasses and petroleum. The hydrogena- 
tion of acetylene to ethylene on a scale approaching 
50,000 tons per year, and the production of aromatics 
from acetylene was envisaged in Germany, where 
acetylene was largely produced from carbide. He fore 
the war the carbide production was divided equally 
between acetylene production, welding and the cyana- 
inide industry, whereas during the war acetylene 
allocation was increased to 54 per cent. The most 
important German contribution to acetylene chemistry 
was the successful solution to the problem of work- 
ing with acetylene under pressure, and Retailed in- 
structions were now available in Britain (laboratory 
nfltes taken from Germany) for the operation of those 
pressing reactions varying from the laboratory scale 


to the production of butinediol on a scale approach- 
ing to 50,000 tons a year. 

The reaction of acetylene fell conveniently into 
three groups : polymerization, addition to the triple 
bond and reactions involving the active hydrogen 
atoms, c.g. r reaction with formaldehyde to give buti- 
nediol. The controlled polymerization of acetylene 
might proceed in several ways to yield a variety of 
well defined and useful products. On bubbling 
acetylene through a certain catalyst it was transformed 
to a mist of monovinyl acetylene and divinyl acetylene, 
together with small amount of higher polymers. 

Monovinyl acetylene on reaction with hydro- 
chloric acid, was transformed into chloropreiu? which 
might be polymerized to the valuable synthetic 
rubber, neoprene, which was manufactured on a very 
large scale in the United vStates and Russia and had 
attained great importance during the war. German 
production* of neoprene, however, was very small and 
the Germans seemed to regard it a< a speciality 
product. 

The reaction of acetylene involving additions to 
the triple bond included the hydration obacetylene to 
acetaldehyde and the production of all the important 
vinyl compounds. In Germany, acetaldehyde was 
another key stone of industry, being used' largely for 
conversion to butadiene. 9 

Although the reactions of acetylene phenols in 
the presence of an alkaline catalyst would yield a 
vinyl ether, in the presence of zinc naphthanate, at 
elevated temperature and pressure yielded a vinyl 
phenol which usually polymerized spontaneously. 
The resulting polymers, when used in dilute aqueous 
solution attained considerable importance as blood 
plasma substitutes during the war. By heating ‘an 
aqueous solution of triinethylene with acetylene under 
pressure nettrine was obtained. The reaction of aeety-. 
lene and carbon monbxide gave acrylic' acid. Two 
authentic syntheses were now available , for vitamin A 
itself from acetylenic compounds. Secondary acety- 
lene carbinols were oxidized jyith chromic acid to the • 
corresponding acetylene ketones. — { Chemical Age, 
27th March, 1948). 


THE CANARY SIGNAL 

Canary birds are easily susceptible ta •‘carbon 
monoxide gas. While a tnan feels only a slight 
headache at the end of 20 minutes in an atmosphere 
of 0 25 per cent carbon monoxide, $ canary shows 
alarm *jn one minute and falls from its perch in 3 
minutes. Canaries are nowadays employed at fac- 
tories for producing petrol from natural gas and coal,* 
to detect leakage of deadly carbon monoxide used in 
the'process. — (/. Chem . Education , 25, 173, 1948). 
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CARRIER-DISTILLATION METHOD FOR URANIUM 

• Utilization of uranium as a source of atomic 
energy requires material of the highest purity. 
Impurities, such as boron and cadmium may inter- 
fere if present in concentrations as low as a few tenths 
of a part per million, and many other elements should 
not exceed a few parts per million. A spectrographic 
method of the analysis of uranium and its compounds 
was developed at the National Bureau of Standards 
in 1942 and was used in the Manhattan Project. The 
bureau has applied the method to control and inspec- 
tion in the production of uranium compounds. Inter- 
ference* of the highly complex uranium spectrum (in 
which more than 20,000 lines have been observed) 
with the spectral lines characteristic of impurities was 
overcome only by separating the impurities from the 
uranium by carrier -distillation method. The uranium 
sample was converted to a refractory ‘compound 
having low volatility (the black oxide of uranium 
UjO*) and the impurities were removed from this 
compound in a direct current electric arc. In order 
to sweep out the minute quantities of impurity vapors 
from the sample without volatilizing the uranium, 
a small amount of a volatile material, termed as 
‘carrier’, is added to the sample. Pure gallium oxide, 
added to a concentration of 2 per cent in the uranium 
oxide, served as the carrier. When this mixture was 
heated by a direct current arc in a carbon elec- 
trode of special design, the carrier material and im- 
purities were* volatilized into the arc. The light of 
the arc was examined with a spectrograph which pro- 
vided a spectrum of gallium plus the spectral lines 
characteristic of volatile impurities in the uranium. 
The uranium, remaining as a residue, was recovered 
readily from the electrode. This method permitted 
detection of 33 impurity elements, some in concentra- 
tions as loty- as a few tenths j>art per million. The 
carrier-distillation lgethod served both the industrial 
producers and the Government in controlling the 
purity of uranium-base materials required in the 
atomic' energy project # — (Chemical <5j* Engineering 
News, March 17, 1947). 

RADIO-ACTIVE ISOTOPES IN AGRICULTURAL 
RESEARCH 

Tfct last Auburn conference (December 18 to 20) 
presented a programme of technical papers outlying 
the fundamental considerations of radio-activity and 
reported on researches on, the storage in soil and up- 
take of fertilizers and trace elements by plants; action 
.of insecticides, fungicides, and weed killers on insects, 
* plants, and animals ; effects of industrial air pollution 
and other wastes on plants and. anfinals ; defifciency 
diseases and utilization of foods and essential minerals 

4 * 


in crops and livestock. Reviewing the isotope distri- 
bution programme of the Atomic Energy Commission 
Dr Paul Aebersold said that radio-active forms of 
most of the elements that enter into biological pro- 
cesses can be made in large quantity with the uranium 
pile. With few exceptions the available radio- 
isotopes of these elements have half life periods - 
sufficiently long (weeks, months and 'even years in 
some cases) ; such convenient half lives are very 
suitable for tracer experiments. Production by cyclo- 
tron is required for useful radio-isotopes of fluorine, 
manganese, and vanadium and for the longer-lived 
isotopes of sodium and arsenic. Nitrogen, oxygen and 
boron are the only biologically important elements for 
which there are no useful radio-isotopes. Aebersold 
disclosed that bstetine, element 85, discovered and . 
produced in the cyclotron, may be useful in medical 
research. The 7‘5-hour At * n is an alpha emitter, has 
a short half-life, and behaves like iodine physiologi- 
cally. If it were possible to produce it in quantity, 
it might be injected and go to the thyroid, irradiate 
the thyroid with alpha particles, and then disappear 
from the system in a sl\ort time. It may also be 
useful in radio-autograph studies of the thyroid. In 
addition to radio compounds,* concentrated stable 
isotopes are available and can be used as tracers by 
mass difference determinations. According ’ to Dr 
Aebersold hydrogen, carbon, nitrogen, oxygen, , sul- 
phur, potassium, calcium, iron, nickel, zinc, stronium, 
mercury and lead will play an important role- Concen- 
trated isotopes of hydrogen, carbon, nitrogen and' 
oxygen are sufficiently available by chemical ex- 
change processes and of the other elements mentioned 
above are produced by electromagnetic separation. 
Hydrogen isotopes are of special interest in work on 
animal and plant physiology. Ample quantities of 
deuterium are now being produced and may be pur- 
chased at reasonably cheap prices. Tritium, another 
hydrogen isotope, Is not yet available from ABC 
facilities. There are some tricky problems in its pro*, 
duction and in its packaging. — (Chemical & Engi- 
neering News, January 5, 1948). - ; 


LATEST ANTIMALARIALS 

Op the 80 compounds prepared at the University 
of Maryland, two are most successful as antimalarials. 
They are 7-chloro-4-(-4-diethylamino-l-methyl Jmtyl 
amino) -quinoline or chloro-quine, and 8-(5-isopropyl- 
amiifo-amyl-amino)-0-methoxy-quinoline or penta- 
quine. Cloroquine had been patented by the 
Germans, but was unavailable In quantities sufficient 
for early clinical testing. Pentaquine was developed 
in analogy with plasmoquine-MCAemical Engineer- 
ing News, *26, 454, 1948).. • 
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ELEVEN EXCEPTIONAL GOVERNMENT 
SCIENTISTS 

Apropos the editorial in this issue, the following 
news will be found interesting. None of the eleven 
scientists named below is a Fellow of the Royal 
Society and as far as oitr information goes they are 
all young and are not above 40. This move on the 
part of the government is a token of encouragement 
for young scientific talents of I'.K. 

Before the publication of the White Paper on 
the Scientific Civil Service (Ctnd. 6679) in 1945, the 
higher salaries went with appointments carrying heavy 
administrative responsibilities, which meant that there 
was little encouragement for exceptional research 
workers who as a general rule had to decide whether 
they wanted advancement in’ the civil service sense 
even if this meant a diversion from original research 
because of administrative duties, or whether they 
would concentrate on research though this might in- 
volve considerable financial sacrifice. New special 
posts have been created so that research workers of 
exceptional talent can be promoted to the Senior 
Principal Scientific Officer grade, for which the salary 
scale is /]132() -/.1520, and yet remain free of 
administrative duties. Last year fourteen scientists 
were promoted tinder this scheme, and it was then 
stated that the Treasury would be prepared to 
authorize in all about forty such promotions. 

Another eleven have just been announced. The 
scientists concerned arc : 

H. Barn-11 (National Physical .Laboratory), W. 
Binks (National Physical Laboratory), H. Carmichael 
(Ministry of Supply), Dr C. M. Cawley, 1. Fagelston 
(Admiralty), J. L. Hardy (Ministry of Supply), A. W. 
Mothersall (Ministry of Supply), B. Pontecorvo 
(Ministry of Supply), Dr R. H. Purcell (Admiralty), 
H. A. Sloman (National Physical Laboratory) and A. 
G. Tarrant (Road Research Station, D.S.I.R.) — 
{Discovery, April 1948). 

PR CfCEF.DlNGS OF THE ZOOLOGICAL SOCIETY 
OF BENGAL 

Founded in 1946 the Zoolpgical Society of 
Bengal is to he congratulated for their pioneer efforts 
in publishing a journal exclusively devoted to the 
progress of researches in varied aspects of Zoology 
in India. We are in receipt of the first issue of the 
Proceedings of the Society, published in March 1948, 
and containing papers that were read and discussed 
at the Society’s meetings. There are papers dealing 
with chromosome cytology of insects by S. P. Ray 
Chaudhuri and fiis co-workers which shows the ex- 
istence of an active school of a line of * cytological 
investigations not hitherto pursued in India. Prof. H. 
K. Msqkerjee and his co-workers have J>een conti- 
nuing their studies on the embryology of Reptiles and 


Fishes. Of economic importance we refer to the 
works of D. Mukerji, M. Chakravorty and their 
collaborator*, on the control of termites in India"* and 
on the parasitic protozoa causing diseases in fish res- 
pectively. 

Printed in art paper the get up of the journal may 
be compared favourably with leading scientific journals 
in India and abroad for which the editor (Dr J. L. 
Bhaduri) and the printers deserve congratulations. 
The journal is to be published twice in a year with 
an annual subscription of Rs. 10/-. There are 22 
text figures and 5 plates in the first issue. We have 
no doubt that this new journal will have a wide circu- 
lation and help the zoologists in India to hata their 
works published in an Indian journal. Copies of the 
Proceedings may be had from the Honorary Secretary, 
Zoological Society of Bengal, 35, Ballygunj Circular 

Road, Calcutta. 

( 

ZOOLOGICAL SOCIETY OF BENGAL 

The Second Animal General Meeting of the 
Zoological Society of Bengal, was held on Sunday, 
the 25lh April, 1948, at the \ T niversit( : College of 
Science and Technology, 35, Ballygunge Circular 
Road, Calcutta. Prof. H. K. Mookerjee, president of 
the Society presided. 

Addressing the meeting His Kxcellency Sri C. 
Rajagopalachari, who was the Chief Guest on the 
occasion, said : “You are really, if I may say so, 
engaged in the analysis of the mysteries of the living 
things of the world and since your battle is with 
living things inimical to man your science is of the 
greatest value. But if you narrow down your field 
of research to the particular utilitarian value, you will 
not achieve much. You must take a chance and carry 
on researches in fundamental science. . It is a great 
and huge mystery an<^ you must dig in ajl directions* 
in order to find the wicked things calted truth, which 
may come luckily or may not come at all.” 

While discussing the attitude of the present 
governments towards scientific research in # general 
His Excellency said: “You should know that the 
new authority that is governing Jndia either in the 
provinces or at the centre are very keen to develop 
India, very keen to get India on in the map of 
science of the world, both applied and fundamental 
research. They are all very keen and very ambitious 
in this respect, but they *do not know what 'is to be 
done exactly. You must be bold enough to tell them 
what you want and what you want them to do.” 

In .his presidential addi%ss Prof. H. K. Mookerjee 
dwelt on ‘Zoqlogy in the service of man’, in which 
he discussed at length on the importance of zoologi- * 
cal researches in various aspects of Applied Zoology 
for the future benefit of India and stressed the need 
for the* establishment of new institutes providing fad- 
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lities for investigation in animal genetics, sox physio- 
logy, etc. Lack of trained personnel in these sub- 
jects was another serious problem and with a view to 
remedying this defect, Prof. Mookerjee suggested that 
a specialized course of instructions be organized at 
the posl-M.Sc. stage in all the universities in India. 

Presenting the annual report, the honorary- 
secretary (Dr S. P. Ray Chaudhuri) said that the 
total membership of the Society- at the close of the 
year was 212. The Society undertook the publication 
of its proceeding involving a big financial commit- 
ment, but it was hoped that tlm journal would 
flourish, if the members would send their publications 
in the Society’s proceedings instead of sending else- 
where. 

Referring to the lack of research facilities in the 
Colleges affiliated to the University, Dr Ray' 
Chaudhuri deplored the huge waste of scientific talent 
in the country. In addition, the salaries offered to 
the teaching profession was miserably inadequate. 
He hoped that these would be soon remedied. 

The Society has been exploring avenues of co- 
operating with the , authorities of the Zoological 
Cardens at Alipur, where again a wealth of scientific 
knowledges, is running to waste. 

The following were elected office bearers for the 
year 1948-49 : President- — Prof. H. K.. Mookerjee, 
Vice-Presidents - — Dr M. O. T. Iyengar and Dr S. P. 
Ray Chaudhuri, Treasurer — Sri A. N. Mitra, Secretary 
--Sri (V. K. Chakra verty. 

INDIAN DAIRY SCIENCE ASSOCIATION 

The inaugural meeting of the Indian Dairy- 
Science Association (see Science and Culture, 
February 1948, P. 336) was held on the 15th May, 
‘1948 at the, Indian Dairy Research Institute, Banga- 
lore.’ Sir Datar Sinfth, Vice-Chairman, Indian Council 
of Agricultural Research presided. 

. In, the course of his presidential address Sir Datar 
Singh pointed out that* this Association fulfilled an 
urgent and long felt need for an organization which 
could co-ordinate ajid unify the activities of the dairy 
scientists of the country towards one common pur- 
pose, namely the rapid advancement of the nation’s 
dairy industry. Dairying held a very important posi- 
tion it) the Agricultural economy and prosperity of 
the country and for quite a long time, they had been 
acutely conscious of the necessity for not only in- 
creased production of milk but also improvement of 
its quality, its Marketable life and its economic utili- 
zation in subsidiary food industries. t If thSse pro- 
• blems were to be tackled successfully, intensive re- 
search work was called for on th^ best method of 
preservation of milk, production* of clean milk, better 
handling and marketing of milk and milk psoducta, 


m 

etc. The dairy scientists of India had, therefore; a 
vital role to play in the reorganization of the industry. 

The following were elected members of the 
Executive Committee : President — Surdar Bahadur 
Sir Datar Singh, Vice-Presidents — Dr Z. R. Kothft; 
valla and Dr K. C. Sou, Editor— Dr K, C. Sen*. 

T re usurer — Dr K. P. Basu, Joint Secretaries — Sri H, 
I.axminarayana and Dr N. N. Dastur. 

ANNOUNCEMENTS 

The Seventh International Congress of Pood and 
Agricultural Industries will be held in Paris from 
July 12-18, 1948 at the invitation, of the French 
Government. TJie Congress will comprise thirty sec- 
tions dealing with scientific, technical, economic, 
legislative and educational subjects. For details 
apply to ‘Commission Internationale des Industries 
Agricoles’ 18, Avenue de Villnr, Paris. 

Dr J. K. Chaudhuri and Sri A. K. Rai Chaudhuri 
of the Bose Research Institute, Calcutta, have been 
awarded the Promchand Roychaud studentship of the 
Calcutta University for the year 1946 for their re- 
searches on the ‘Mineral nutrition of jute ptants’ and . 
‘Resonance theory of enzyme action’ respectively. 

Dr Chaudhuri is at present serving under the 
Government of India as the Plant Physiologist, at the 
Sugarcane Research Centre at Pusa (Bihar). 

, ERRATA 

In April 1948 issue page 428 column 2 read H. 

N. De for H. C. De and in May 1948 issue page 461 
column 2 line 19 read mango for many. 
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BOOK REVIEWS 


The Perdhana of the Upper Narbada Valley — By 

Shainrao Hivale with a Foreword by Verrier 
Elwin. Published in 1946 for “Man in India” 
by Oxford University Press. Pages XVI + 230. 
Halftone Plates XII and black and white 
drawings 27. 

The Pardbans are mainly found in the Central 
Province and Berar where they number 121,494 or 
slightly above 94 per cent of the entire tribe, accord- 
ing to the Census of 1941. They are also met with 
in Hyderabad, Bihar and Chattisgarh. They are a 
branch of the great Gond people who primarily 
occupy the C. 1?.. and Berar. The author has not 
dealt with the entire tribe in the work under review 
but has studied a sample of it from the Dindori Tahsil 
of*Mandla District. This sample numbers, in round 
figure,*4000 persons. The tract studied ferms a part 

of the eastern end of the Satpura Mountains which 
% * * 


is mainly occupied by tribal population with a few 
Hindu and Muslim colonies in the more important 
market centres. c 

0 

The author has done well to take his readers into 
his confidence about the area, of investigation. 
Though he has not given the name •<of the villages 
where he worked it is evident from the Preface that 
he made Patangarh his headquarters. He is silent 
about the reason for selecting this area which pre- 
dominantly inhabited by the Gonds. Perhaps* he was 
guided in this matter by his association with the 
Bhumijan Sevamandal which is situated here. 

The book has been divided into* eight chapters 
dealing with, .among other topics, the distribution of 
the tribe, its social organisaton, occupations, religion, * 
customs concerning birth, marriage and death, love 
and «sexual life, position of women, and its domestic 
relations. The account abounds with many intimate 

c . f . 
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glimpses of Pardhan life and culture which could 
only be gathered by one who has identified himself 
witn the people in every respect. But unfortunately 
this rich material has not been marshalled in a proper 
scientific manner. For example, we may refer to his 
account of the economic life. It is incomplete and 
unbalanced. A careful analysis of Chapters III and 
IV reveal that the main occupation of the Pardhan is 
ritual begging. Every Pardhan householder is con- 
nected with a number of Gond families from which he 
received at an interval of every three years certain 
dues. He visits 20 to 30 houses and receives a sum 
varying from Rs. 50 to Rs. 80/-. This occupies him 
for afiout three months. During this tour lie is 
possibly accompanied by his wife and children and 
they all receive food from their clients. For the uext 
two years and nine months the family has to depend, 
according to the author, on this sum of Rs! 50/- to 
Rs. 80/- which is simply absurd.- From stray remarks 
strewn all over the book one can possibly reconstruct 
the other sources of his income which appear to be 
more important. Agriculture, cattle-rearing, kitchen- 
gardening and farm-service are some, of these sources. 
From the garden at 'the back of his house tin; Pardhan 
produces according to the author, his staple food for 
at least t\vo months before the rice or Kondon crop 
is harvested. If the average number of persons in a 
family be five then income from this source during 
tlie years of the last war and succeeding it, amounted 
pt least to Rs. 50/- if not more. This annual income 
is not given'its due consideration though the triennial 
income of Rs. 50/- to Rs. 80/- from ritual begging 
is held up as the main source of livelihood. Every 
house, according to the author, has a cattle-shed and 
presumably cattle too. But we are not informed for 
what purpose they are kept and what income is 
possible from this source. The author had the best 
opportunity to collect definite data on the economic 
life of the Pardhcns of Patangarh and neighbouring 
villages wh£re he lived and worked for 12 years. On 
the basis of these data he could have clearly esta- 
blished the comparative position of the different means 
of livelihood among this interesting people. 

Almost in every chapter the author has utilised 
anecdotes to- illustrate the customs and situations. 
They reveal the author’s wide knowledge of the life 
of the Pardhan. But unfortunately these ease- 
histqries have not been properly handled. For 
example, he has dealt witii the question of polygamy 
in detail and has tried to find out the causes behind 
it. Barrenness of the woman, desire for prestige ancl 
comfort on «the part of the husband, love-affairs, 
levirate and sorrorate, recovery of debt, farceful in- 
trusion of girls into the house of a chosen mate, etc. 
are stated as possible causes of pqjygamy. But cer- 
tainly they do not occur in the same proportion m 
evety case. The author has faded to realise the im- 


portance of this question. Even lie has not thought it 
necessary to give the relative proportion of polygamy 
and monogamy in Pardhan society. The study of a 
limited field is justified on such detailed investigations 
and it is esseutial in modern ethnography. This 
technique could have been very profitably employed 
in other departments of Pardhan life, c.g, service- 
marriage, divorce, disposal of the dead body, etc. 

The author has often attempted sociological, 
psychological, and philological interpretation of words 
and customs. This is a laudable attempt. But many 
of these interpretations would not stand the test of 
critical analysis. On page 66 he suggests that the 
word ojha (magician) has come from the exclama- 
tion ‘ocliha’ or ‘ojha* which a magician utters before 
lie falls into a* trance. The word is not only in use 
among the Pardhans but is found among other tribes 
ahd castes where this exclamation does not occur. 
Tlie author might have found its true origin if he had 
consulted any work on Indo-European philology. On ■ 
page 128 he offers two explanations for the sacrifice 
of a pig to Narayandeo, the Bun-god for recovery from 
disease. In the first explanation he states that the 
sacrifice had been originally made to a tribal deity 
who was later on supplanted by Narayandeo under 
Hindu influence. This appears to be quite reasonable 
but the author is not satisfied with it. So he offers 
a second explanation. In it he suggests that the 
sacrifice of an unclean animal like the pig to the 
purest of the Hindu gods was made in defiance of 
Hindu ideas of ceremonial cleanliness. He even 
thinks that Lafu Kaj (pig sacrifice) "may be a sort 
of parody of the sun-worship”. Does man indulge in 
parody or defy other people’s religious sentiments as 
a means of curing diseased persons? Scores of ex- 
planations of this type occur in the book. 

The book bristles with a number of statements* 
which it is difficult to believe without further 
evidence. The author tells us on page 156 "The men 
of Patangarh fell in love with the girls of Ghata*' 
and they "would visit Gorakhpur bazaar in the neigh- 
bourhood of Patangarh arid then spend the night in 
the open . . . eating and drinking and lying together 
without embarrassment’’. This surely went on for 
some time but the author does not say how lorig. 
At last one night (and ’not during the. daytime) the 
girls of Patangarh (and not the wives) came to know 
of it and following their men, fought ,a "pitched 
battle in which the Ghata girls were driven away”. 
Morgan, had he been alive, would have heartily 
thanked the author for* supplying such reliable 
evidence of one of his favourite imaginary stages of 

social evolution. ", -• 

• • 

Space does not permit .us to show other sejious 
Refects of the book. In short, it may be cfcyiacterised 
as the diary of a missionary rathfcr than % work of 
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scientific ethnography . It proves that even the best 
facilities cannot produce a good work without good 
training. 

T. C. D. 


The Fig —By Ira J. Condit, Ph.D. Associate Pro- 
fessor of Sub- tropical Horticulture, University of 

California, Citrus Experiment Station, Riverside, 

1947, Waltham, Mass. U.S.A., Published by the 

Chronica Botanica Co. 

This is an interesting and useful publication 
devoted to the stndy of all 'the important aspects of 
Fig. The antiquity of the Fig and < its association 
with human cutture has been traced to remote times. 
Kversince the publication of Theophrastus who first 
gave an account of the Figs in his "Inquiry into 
Plants" numerous ’books, bulletins and papers have 
been written on this subject. The continued domesti- 
cation of Fig and its commercial exploitation in 
advanced countries like Turkey, Italy, America and 
France where a first rate Fig industry is established 
has resulted in the investigation of the improvement 
of the Fig plant, the results of which are published 
in various journals and periodicals. In presenting 
the above volume to the public tile aim of the author 
has been to gather within the compass of a single 
volume all the technical and historical information 
available on Fig. His intimate knowledge of the 
Fig industry of California and Texas qualifies him 
to speak with authority on the subject and it is grati- 
fying indeed that the author has been able to place 
before the interested public such a comprehensive 
monograph on this remarkable group of plants. A 
•l>erusal of the volume will amply convince anyone of 
the amount of labour put in and all the data furnished 
are of considerable value to those* dealing with this 
important fruit. 

The book is divided into 20 chapters extending 
to 220 pages. Chapter I deals with the antiquity of 
Fig and its association with religion, music, folk- 
lore and literature. The information^ collected from 
vurious sources and makes delightful readiug. In this 
section the author has failed to make any reference 
to the Banyan ( Ficus bengalensis), F. hispida — an 
edible Fig in India and the Pipul (Ficus religiosa), 
which are sacred to the Hindus as abode of God and 
possessor of many secrets. The Atharva Veda contains 
many hymns and prayers to show that these trees were 
adored and held in deep veneration by the Hincfus. 
Reference to BodKidruma or tree of Enlightenment 
beneath wlvich the Great Buddha realised* spiritual 
inspiration and divine truth and its intimate connec- 
tion with JJuddhism has also been omitted. Nor he ha£ 
mentioned, anything about the Great Banyan tree of the 


Royal Botanic Gardens at Sibpur, the largest of its 
kind. Similarly no mention is made of Ficus Krishqae, 
a mutated variety of F. bengalensis, well known for its 
aeidifortn leaf which is often mystically associated 
with the name of Lord Krishna. Chapters H and III 
treat with the etymology, early history, origin and 
spread of the Fig in the East and West from its 
original home in the equatorial regions of Europe. 
This is followed by a Chapter on the systematics of 
of the genus Ficus providing a botanical key to the 
species and varieties under cultivation. In Chapter V, 
the author gives a morphological account of the 
different parts of the Fig plant, supplemented by 
figures illustrating anatomical details. The morpho- 
logy of the Fig fruit and the process of pollination 
and caprification, which is an important aspect of 
Fig culture are described. Fig breeding for the pro- 
duction of improved varieties together with an 
account of the scientific achievements of Californian 
orchards are succinctly described in Chapter VI. 
Turning from the purely scientific to the commercial 
and marketing side, the author treats in Chapter IX 
and X with the well-known market varieties, their 
fruit characters, classification and grading for com- 
mercial purposes. It would have been better if 
coloured plates illustrating the characteristics of 
different varieties had been added in this section. The 
author has rightly stressed on the uniformity of By- 
product which is an important factor in the develop- 
ment of any industry. One reason for the lack of 
success of the Indian Fruit industry lias been the 
attempt to marketing the products of no uniform 
grade and the methods advocated for standardisation 
and certification of Fruit products can be adopted with 
advantage. Chapters XI, XII and XIII deal with 
statistical data about Fig production in different 
countries, the climatic and edaphic factors governing 
Fig introduction and its acclimatisation. > Valuable 
suggestions with facts and figures/ correct method of 
picking, harvesting and drying the fig crop to cater 
to the market demand are elaborately treated in 
Chapter XIV. The production* of the dried Fig crop, 
the process of preservation and manufacture of secon- 
dary products is given in detailed manner in 
Chapters XV and XVI. The chemical composition, 
the therapeutic value of Fig and its products are dealt 
with in Chapter XVI. This is followed by a short 
account of the economics of Fig production ami the 
organisation of Fig trade on co-operative lines in 
America and other countries The special effort of the 
Californian Fig Institute in fostering this industry is s 
worthy of praise, and the establishment of a similar 
organisation in India would augur well for the future 
of Indian fruit ‘industries. A Chapter is allotted for 
the fungal and t^acterial diseases affecting the Fig 
plant, t and the insect pests attacking fig and methods erf 
control and eradication are treated in the last chapter. 
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A comprehensive bibliography and index are given 
at the end of the book which is highly useful. A 
glahce at the chapters and remark in paragraph V 
of the author’s preface shows the omission regarding 
practical hints eonccrnii% up to date horticultural in- 
formation, which is regrettable in such a work. 

On the whole this work is a praiseworthy publi- 
cation and the author is to be congratulated for his 
laudable attempt in presenting the subject in such 
a clear, lucid and convincing manner. The references 
cited are carefully selected from fairly extensive lite- 
rature, and bibliography is drawn up so as to make 
the information readily accessible to all. The pajan 
and t$pe are of good quality and the sequence of 
chapters proves much care in editing, for which the 
Chronica Bolanica authorities deserve congratulation. 

K. It. and M.‘ .1. .s'. 


Botany of the Living Plant — By K. (). Bower, 
Published by Macmillan it Co. Ltd., London, 
Fourth, Kdition, 1947, Pp. xii 4-699. Price 36s. 
net. . 

A text hook of Botany for students primarily re- 
quires balanced treatment of its different branches. 
Professor Bower’s book definitely fulfils this need, 
and lus long been regarded as the standard British 
work of its kind. In this new edition the book has 
admirably maintained this tradition. The author has 
profitably taken the advantage of expert assistance 
of Dr Drummond and Dr Bond in the third edition, 
and that of Professor Wardlaw in this edition. The 
chapter on cryptogams have been specially revised 
with important alterations and additions by Professor 
Wardlaw. 

• The bbok contains a series of self-contained essays 
each "presenting "the individual plant as a living, 
growing, self-nourishing, self-adapting creature” and 
its other biological relationships. But it appears that 
subject matter of some topics arc scattered without 
advantage At least in two different essays. In modern 
texts on Plant Anatomy epidermal system includes 
stomata. But the author has deviated from this 


principle, ami discussed stomata aud epidermis 
separately. There are a few similar cases. 

The groups of Algae and other lower forms have 
been rearranged, slightly altered and the nomencla- 
ture revised. The cyanophyceae has been separated 
from the sehizophytn and placed between the chloro- 
phveeae and phaeophyceae and bacteria between the 
Fungi and Bryophyta. Similarly the Filicalcs have 
been placed first in the Pteridophytic series. 

The diploid condition among the green Algae, 
as in Siphonales, has been indicated with a view to 
show the diversity of life-cycle and parallel develop- 
ment of different orders. The same condition has 
been traced to other groups of Algae with reference 
to the alternation of generation. These commentaries 
together with the detailed discussion on the 'Alter- 
nation of Generations’ are unique features of the book 
and the problems of evolution and alternation of 
generations have been made easily intelligible. 

Portions of the chapter on "The relation of sire 
and form in plants” have been rewritten ‘and 
elaborated. It has been tgiefiy explained in a few new 
paragraphs that the physiological problems facing the 
submerged green plants is one of "sire and form”, 
The discussion on the hypothesis as to the "relation 
of size and form” in the third edition has been con- 
densed into a short concluding paragraph in this 
edition. The ‘size and form’ correlation has been 
advocated by the author, but the "mechanism by 
which this relationship is brought about” still awaits 
solution. • 

A few discrepancies still persist in this edition. 
In Puccinia. graminis nuclear fusion in teleutospore 
takes place at maturity and not on germination and 
that the mycelium of Phytophthora infestans never 
spreads through the tissues down the hanlms to thtf 
tubers. 

* 

The frontispiece has been replaced by a new 
photograph of the giant trees of California. It is sur- 
prising that some figures have been unnecessarily,, 
displayed at two places (p. 87 and 144 , 456 and 461 , 
457 and 505 , 455 and 502 etc.). 

J. S. 
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LETTERS TO THE EDITOR 


[The Editors are not responsible for the views expressed in the liters.] 


OXIDATION OF FATTY OILS ON TEXTILE FIBRES 

Vkgktahi.k oils which arc used for the lubrication 
of textile fibres are olive and modified arachis oils. 
For the lubrication purpose oil is applied on fibres 
in a very fine film. Thus the surface /volume ratio is 
immensely increased . Increase in .surface brings more 
oil molecules to come in contact with air and thereby 
facilitates oxidation. « 

The mechanism of oxidation > is of utmost im- 
portance. A proper understanding of the mechanism 
may lead to the way of finding newer and cheaper 
oils and may thus help the industry. 

Reactions which occur when unsaturated 
glycerides are exjmsed to such conditions have been 
followed by many workers who have found out diffe- 
rent intermediate and final products. Garner 1 is of 
opinion that the oxidation of oils proceeds by a chain 
mechanism. According to his view mol*. culcs of un- 
saturated acids arc activated and react with oxygen 
to form activated i»eroxides. These in their turn 
activate other molecules. 

' (t) M t a Ma where, ‘M* is a molecule of oil ; 

(/*) Ma + O a MaO'j, ‘a’ is externally supplied 

energy ; 

(tii) MaOj + M M(),, + Ma where, ‘Ma’ is an acti- 
vated molecule. 

* According to Kills’ the peroxides which are 
formed from uusaturnted fatty acids or esters isotnerize 
in the following way : * 

I 

-HC <> C (OH) H-C-OII 



~ite~ o c (on) co 

I 11 . ' 1 

-COCII(OH)v==^-(OH)C : C(OH)- 

Further oxidation paths branch out from one or 
other of the tautomeric forms. Garner* summarizes 
the general course of oxidation into the mechanism 
which is given below. 

• ^Splitting products 

M — *-MO a — +Keto-enol ^ 4 * « 

'Condensation products 

• 

Condensation produ^s include dimers, aldehyde* 
polymers and aldor condensation products. Most pro- 


bable of these polymers and dimers are those ’formed 
by condensation of peroxides, e.g., 

-CH-C) O-CH- -CH-O-O-CH- 

I + i -> I I 

-CH-O O-CH -CH-O-O-CH 

From the constitution it looks that the ultimate 
products of this nature either dimers or polymers, 
which may have been formed, are not very stable 
compounds. It is generally agreed that polymeriza- 
tion proceeds through the medium of the double bouds 
existing within the fatty acid chains. The above 
hypothesis of dimerization through the formation of 
six membered ring involving the development of 
linkage through the medium of combined oxygen has 
not been supported by any experimental evidence. 
Morcussnn' proposed a dimerization of almost this 
type : 

-CH = CH CH— HC-- -CH — HC - 

II I 

4 - 20 * — >• 0 = 0 0 = 0— >0 0 + 0 . 

III 

-CH = CH -CH — HC - -CH 

The hypothesis of dimerization which has got 
some through experiments is that of Kappelmier 5 
who postulates that dimerization takes place accord- 
ing to Diels-Alder* reactions between conjugated 
double bond systems and unsaturated compounds as 
follows : 

~CH=CH CH--CH * /CH CHV 

+ -CH< * . >CH 

CH-CH- \H - CH' 

Pre-requisite of this reaction to take place iS that 
the fatty oil should contain conjugated dpublS bond 
systems. In cases oils containing linoleic and lino- 
lenic acids isomerization should take .place. This 
type of isomerization has actually been observed by 
Saha and Goswatni 7 and 6ther investigators. Then 
oils containing oleic acid should not polymerize 
according to this mechanisfh . ** 

But if we accept Goswarai’s* view it will be 
very easy to show that even oils containing oleic acid 
would polymerize according to KappelfnierV hypo- 
thesis. (j-oswanji*® suggested that during oxidation — 

(i) there is formation of hydroxy add ; 

(it)* there is elimination of water molecule from 
. the hydroxy acid so formed ; and finally 
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(fit) there is transference of double bond so as 
» to produce conjugated stage. 

According to this mechanism oleic acid changes 
in the following way — 

CH,(CH s ) t CH =CH(CH,) t .COUH 

CHsCH.),., -• CH -CII . CH CM (CH.,). Cnull 

J I 

OH 4' 

CH 3 (CH,) ;> CH-CH-CH- CH(CH,) : cooli 


The formation of intermediate compounds, which 
arc found in oxidized oils, can be explained if this 
mechanism is accepted. There is evidence to the 
fact that peroxides which are said to be the primary 
products can more easily be formed from conjugated 
systems. Once peroxide is formed, next step of 
splitting of peroxides automatically follows/ Over 
and above polymerization according to Dads- Alder 
reaction is catalyzed by the presence of peroxides. 

Thus oil oxidation probably takes place accord- 
ing to the following mechanism : 


Unsaturated • 
M— >Hydrox> 

M — ^Conjugated 


Per o x i d es — -r Spl ft t i ng pr < win ct > 


/* 


M 


\ 


CatalvM^ 


1 *< >1 y m er i sed piv >d ucts . 


A. Saha 


where A is a positive constant, 
and (c:) is the function mentioned in my letter 4 . 

Related to the result (1) is the answer to a ques- 
tion raised by S. S. Pillai at the recent Indian Mathe- 
matical Conference at Waltair on 23-l2-*47 : 4 

h f (V. r)r--0(x, c) for c >!° K 2 and *> 2? 

logx 

The answer to this question is iu the uffirmative, 
•md follows immediately from (1), if \vc observe that 

V (< ) - 0(c) and . 1 - 0(c) for c . 

log .r log# 

Proofs of (I) ami (2) will appear elsewhere. 

V. Ramaswami 

i 

Andhra University, 

Waltair, 

2-1-1948. 

Scjinci* ami Cci.tu Ki' , i J , 465, 1948. 


ON THE NUMBER OF INTEGERS < A AND FREE OF 
. PRIME DIVISORS;>X'. 

Thk following more precise results than those 
announced 1 have since been obtained, where 9 (c) is 
the function mentioned/ 

Rounded functions q Y (c) (where q ( >(c)**9 (c) 
exist such that, if r is any positive integer, then 


University College of Science <Ki Technology, 

92, Upper Circular Road, 

Calcutta, 16-6-1947. 

s Garner, f. S. Dt C\, p. 333, 1940. 

2 KUis, y. S. C. /., p. T193, 1920. 

9 Garner, Lac. Cit. 

4 Morcussoii, lingcw, Chew. 38, 780-783, 1925. 

. a Kappdmeir, Farbon-Ztg., 38. 1018. 1933. 

6 Diels-Alder, Mmw., 08, 460, 1928. 4 
Saha and Goswami, /• /. Cltem . Sac., 137, 1937; 453, 1938. 
' Goswami, ScinttCK & Cw/turr, /, 184, 1035-36, 

’* Keppeltneir, Loc . Cit./ 

J r ‘ < /os wa ip i , l.o c . Cit. 


(I ) / (.v, r) ~9c 


2 1 </«(«) (log .r) + O 

ft «■»<> 



(logx) ' c 1 j + O (.c (log x) ^for(3 ) 


<c<i ; 

*' — n -r-$ 

and (2) I (x, cl - x X >/ n (e) (log .r)+ O (x (log x) 
n~o 

for (log x) <c< ---. 

r+ I 


ON THE NUMBER OF INTEGERS <Y AND FREE OF 
PRIME DlVISORS>X° , AND A PROBLEM OF 
S. S. PILLAI 

Let *f(x, c) denote the number of integers <x 
and free of prime divisors>x‘ . It is believed that 
the following results have been proved :* 

(1) f (X. c)-x v(c) + 0 (,-- -) for x>2, ind all 
0 ; 

_3L 

(2\v (c)>A 4 * c j T ( j ) ( for c>o, 

8 ' 


-A 

Tlie restriction c ^ (log x) in (2) can be replaced 
bye > log 2 (log x)-‘ for r~l'and 2, and the possi- 
bility thereof for greater values of r is under investi- 
gation . 

Proofs or indications of proof of the above results 
will appear elsewhere. * , 

X. Ramaswami 

Andhra University, 

W41tair, * 

21-1-1948. 

’■ * Scikncr AMD CuMVK*, 13, 503, t948; w, 465, t&fi. 

, I ’ 
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PRELIMINARY NOTE ON THE ACTION OF PENICILLIN 
IN EXPERIMENTAL PASTEURELLOSIS IN RABBITS 

It has Inrun reported 7 ' ‘ J that Pasleunlla scptica 
is susceptible in vitro to penicillin ami that the 
sulphonamides are capal>Ie of enhancing the inhibi- 
tory power of this antibiotic. The action of peni- 
cillin in experimental pasteurcllosis caused by the 
above organism is reported here. 

Seven rabbits weighing about 1300 g. were 
infected with 0*5 ee. of 10 7 dilution of eighteen 
hours* culture in plain broth of Pus I, 52, described 
earlier. 1 Two of the infected animals were kept as 
controls while the remaining five rabbits -were 
injected subcutaneously after six hours of infection 
with 3000 units of penicillin at intervals of three 
hours for the first two days. The dose of penicillin 
was then reduced to 9000 units a day administered 
in two injections and the treatment was continued ^ 
for two and a half days more. The animals showed 
thermal reaction after about 9 hours of infection. 
Both the control animals died of typical pasteurcllosis 
within 24 hours while all the treated animals 
recovered. Penicillin, therefore, appears to be effec- 
tive in pasteurcllosis. 

The combined effect of penicillin and the sitlpho- 
namides as well as the minimum effective dose of 
these antibiotics in pasteurcllosis are under investi- 
gation. 


N. B. Das 

P. R. N TLA KANT AN 


Indian Veterinary Research Institute, 
M uk t es vvnr-K u i n an n , 7-1-1 948 . 


1 Das, N. It. and Ruwtii, J. S., Sciknck \nd CVi/tukk. 12, 
553 , 1947 

* Pass N. H. iiiul Nilkiuitnn. I*. R Scn.NCii ani> Cri/nme, M, 
463 , 1948 , * 


STUDY OF THE HEAD-HAIR OF THE PAROJS IN THE 
DISTRICT OF JESSORE. BENGAL 

In January, 1947, the writer spent several days 
at Uogladatiga, a fisherman's village in the district 
of Jessore, Bengal, collecting ethnographical 
materials. 

The Purois of Jessore are known as 1 1 alder in 
Nadia and Manjhi in Faridpur and Khulna. Front 
somatic point of view they are a niesocephalic, 
incsorrhine medium statured, wavy haired and dark- 
brown complexioned people. 

4 • 

Hair samples were taken from the head (vertex) 
of 60 adult male Patois. The hair samples have been 
studied with respect -to — * * 

CO Colour. (3) ‘Size. 


Colour . — The hair samples of the Par pis were 
examined for colour by matching with the graded 
tones of the Fischer-Saller-Haarfarbcntafel. 

Distribution of colour tones of the Paroi hair: — 


Fisrlwr chart No. 

W 

X 

V 


No. of ca->tr", 

2 

5 

53 


Percentage 

33 
8 3 
883 


Form , — It is the relative degree of flattening of 
the hair shaft which is expressed as an index. The 
technique for microscopic examination followed is 
that of Trotter*. The procedure consists o, r cleans- 
ing the hair in an ether-alcohol solution and measur- 
ing the greatest (d,) and the least (do) transverse 
diameters of the hair shaft at a given level, fixing it 
on a glass slide by means of Canada balsam. Then 
the measurements are made under the microscope 
with help of an ocular micrometer and a hair rotator. 
“Index*’ is obtained from these diameters. Index — 
cfx loo, 
d. 

The mean index of GO hair samjMes of Patois 
is 79'G: 

Size. —Size or the area of a cross-seotion surface 
of the hair shaft is determined by multiplying half 
the greatest diameter and half the least diameter and 
the product by k, that is ( JcL x Wi * a* - area of a 
cross-section) . 

* 

The mean size or the area of cross-section 
surface of 60 hair shafts of the Patois is 00214 
Si; . m. m. ✓ 

M. N. Hasp 

Department of Anthropology, 

Calcutta University, 

35, Bnllvgunj Circular Road, 

Calcutta, 28-1-1948. . 


* Trotter, M. 'the Form, Size and Colour of Head-bait 
in \mcricnn Whites. .Ini. four. Phys. Attlhropo. IS. 
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OBSERVATIONS ON THE GROWTH OF CEPHAELIS 
IPECACUANHA (BORT.) A. RICH. IN CALCUTTA 

Cultivation of Ccphaclis ipecacuanha (Ijort.) A. 
Rich, in India has so far been met with success only 
in certain hills in the Darjeeling District of Bengal. 
Since further availability of similar areas is limited 
it was considered advisable to attem'pt its cultivation 
in the plainf of Bengal. 

For this purpose some preliminary experimenfs 
were carried oat on the growth of cuttings and of 
young plants. It was observed that high temperature 
.of summer - months viz., April to Jtine did not pre- 
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vent the natural growth of the cuttings and the young 
plants. Further their growths improved with the 
onset of rains and was found to he the best in August 
when the monthly average minimum temperature 
was 79'5°F and the mean humidity was 87. 

In November, when the monthly average 
minimum temperature was 64'6°F and the mean 
humidity was 64, the cuttings and the young plants 
showed signs of decay as seen by the browning of 
their leaves (Fig. 1). The young plants and the 




*lo 

t 

■i 
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cuttings wet'e then subjected to artificially increased 
humidity and it was observed that their growth was 
revive^ to a great extint as seen by the development 
of the branches and leaves (Fig. 2). The observations 
indicate the favourable influence of lower temperature 
of winter mouths as compared with August provided 
the humidity is not allowed to decrease. 

Anatomical structure of the leaves also indicate 
that 4jie plants are sensitive to desiccation which was 
supported by the revival of growth of the cuttings 
and the young plants in November when they were 
grown under increased humid condition. The brown- 
ing of leave? in November can be ascribed to the 
desiccatory effect of lowering of humidity in that 
month. , 

The work has been carried out under the direc- 
tion of Sri S. N. Bal, Director, Pharmacognosy 


•*CAJ 

Laboratory. Government of India. We are gratefu 
to .Sri S. 0. Sen, Director, Cinchona, Bengal for hi 
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help in providing us with plant materials. Details 
of the work wtll Ire published elsewhere. 

Copal Chandra Mitra 
DU’TISH Chakravartj 

Bengal Immunity Research Institute, 

39B, Lower Circular Road, 

Calcutta, 23-2-1948. 


PETROTECTON 1C STUDY IN THE DARJEELING 
* HIMALAYAS 

A detailed study bf the progressive metamor- 
phism of the argillaceous and associated rock types in 
the Darjeeling Himalayas has recently been com- 
pleted by the senior author.’ It was thought ad- 
visable to commence petrotectonic studies to, arrive 
at. a kinematic basis of -the metamorphism in* the 
area. The specimens, though not properly oriented 
in the field, were handed over t& the junior author 
for mineral fabric analysis. They have been used 
for fabric analysis with a hope 'to get some clpe as 
to the mechanism of minergj grain orientation with- 
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out reference to the geographical co-ordinates. A 
few diagrams have thus been prepared. The probable 
geotectemie interpretation of three of the diagrams, 
two from the garnet and one from the kyanite zone 
are discussed here, as a preliminary to a detailed and 
regional fabric analysis 

lu all the cases nun-selective non-collective V 
quartz axes diagrams have been prepared in the ac 
fabric plane. 3 ** 1, 1 Schistosity or banding planes were 
chosen as ab planes. In specimen 138*, a highly 
schistose rock, the schistose bands are slightly wavy 
and a distinct lineatioii is visible on the ab plane 
produced by minute puekerings along these lines. 
This has been taken as the direction of the b fabric 
axis. Specimen 121, a quartz kyanite rock from the 
kyanite zone, does not show any rigid planar banding 
which though developed in the liner '’grained quartz 
assemblage has been at places cut athwart by stout 
kyanites. The banding too, when noticeable, is 
highly folded. A statistically preferred direction in 
the bladcd kyanite eiystais was chosen as the b axis. 
In such specimens, it should be mentioned, diagram 
from one section does not give a true idea as to the 
real nature of the mineral fabric in the whole rock 
mass. Indeed it has a typical non-affme fabric. 

The diagram of the specimen from the garnet 
zone (138) shows a lack of statistically preferred 
orientation though the diagram may be said to have 
developed three girdles none of which is complete or 
perfect. The maximum concentration nowhere ex- 
ceeds 5 per cent and the diagram has not developed 
any prominent maxima. There is a ^mall ac girdle 
round b and a peripheral ac girdle the two joined by 
an imperfect be girdle. The diagram is somewhat 
like figs, k aud m of the schematic quartz orienta- 
tion diagram of Pairbairn. We propose the following 
tentative interpretation of the diagram. The imper- 
fect nature of the girdles are due to a failure to a 
complete reconstitution of the original fabric by 
recrystaUizatiori under the new stress system of the 
Hamalayan orogeny. The small ac girdles round b 
is probably a relict fabric caused by the original 
elongation of the crystals parallel to the rhotnbohe- 
dron (1011). 

It may be mentioned that the diagram of quartz 
grain orientation of Si walik # sandstone by Ingerson 
and Raimisch a girdle 30 opp. round b is found — 
which after experimental determination of grain 
orientation, they ascribe to the original elongation 
parallel to (101!) in the quartz sand. The peripheral 
ac girdle is the ultimate result of forward movement 
parallel to a the girdling being caused by any pro- 
cess, rotation round b or rupture or translation 
gliding. 
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In the second specimen from the garnet zone (104) 
concentration is around girdles there being again no 
maxima developed. As in the former it shows;, an 
incomplete ac girdle at about 30° rouud b aud a 
peripheral ac girdle joined by an imperfect girdle. 
The two diagrams from the garnet zone are essen- 
tially similar and the little difference may on exami- 
nation from properly oriented specimens, come out 
to be unreal. 1 

Specimen 121 from Kyanite Zone shows a maxima 
somewhat well developed (with a maximum con- 
centration of 7’ 14 per cent), between b and c near 
the maxima III in Sander's synoptic diagram. The 
girdling however, is more prominent showing the 
common peripheral ac girdle. This girdle has a 
tendency to split up into a diagonal girdle inter- 
mediate in position between the ab and be planes. 
Maxima. Ill has been explained by Sander as transla- 
tion on the Okl planes of the fabric by rupture or 
grain gliding, while Schmidt explains it as due to 
translation on T-*-(101i) with ,t= [2110J. The ac 
girdle as in the former case is explained (following 
Sander) as due to forward movement parallel to a 
with incidental ’ rotation parallel to b causing the 
girdling found b. They may be due to grain rupture 
or grain gliding and intersection of a number of s 
planes in a direction parallel to b. A detailed investi- 
gation is being carried out and selective diagrams of 
cataclastic quartz in all the progressive zones from 
the chlorite to the garnet are to be studied before 
anything conclusive can be said of the mechanism of* 
grain orientation. 

It must be mentioned in conclusion that localized 
studies of fabric in an area involved in an excessively 
large scale regional movement that is associated with 
the Himalayan orogeny, cannot give a trusted picture 
of the movement pattern. It only serves as an instru- 
ment for further detailed and regional analysis. 


S. Ray 
« 

S. SrKN 

Geology Department, 

Presidency College, 

Calcutta, 29-2-1948. 


1 Ray, S. f Zonal Metamorphism* in Pastern Himalayas, Q. 

]. Geol. Min. Met. Soc. lnd. t 19 (in press). 

8 Sen, S., A preliminary note on mineral orientation in por- 
phyritic granite, Q. /. Geol. Min . Met . Soc . Ind . (in 
pi ess). » 

3 Fairbaim, H. W., Structural Petrology of Deformed Rocks. 

4 Knopf anu Ingerson, Structural Petrology. 
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ON THE CONTROL OF RHIZOCI OMA ROOT-ROT OF 
i'.I.V ( PIPER BKTLE L.P 

* Root-ROT oi pan (Piper belle L) due to Rhizoe- 
Ionia solatii Kuhn is a serious menace in the pan- 
growing tracts of Sylhet 1 . For the last fev years 
attempts have been made to suppress the parasite in 
the infected fields by growing different crops and 
thereby to control the disease. 

An old boroj land where more than 50 per cent 
of the pan plants died due to the attack of R. solani 
was selected for the purpose. From the nature of 
the death of the plants it was evident that the land 
was almost uniformly infected with the fungus and 
that the infection was quite severe. But still an 
additional dose oi infective material was introduced 
into the soil by incorporating cultures of the fungus 
into the stirred surface soil of the land. The entire 
piece of land was then divided into 30 equal plots, 
each 15x6 feet. Between the plots there were wide 
and deep drains separating each of the plots from 
the others. 

The soil of the plots were then thoroughly spaded 
and prepared as usual and given* the following 
treatments. Kach treatment had six replications and 
the radomized block system of lay out was adopted. 
The treatments were as follows : 

(i) Ulu grass (Impcrata arundinacea) was planted 
in' April, 1940 and allowed to grow in the plots 
during the years 1940, 1941, 1942 and 1943. In 
February, 1944 after cutting the top the plots were 
thoroughly dug up and the soil prepared for the 
planting of pan. 

( ii ) In March, 1940 A us paddy ( Dumai ) was 
sown and harvested in June, 1940 ; thereafter sail 
paddy ( Lati sail) was transplanted in July, 1940 and 
harvested in December, 1940. The same cropping 

'programme, was followed during the years 1941, 1942 
and 1943. In January, 1944 the plots were ploughed 
and soil prepared for the planning of pan. 

• (Hi) Potato was planted in October, 1940 and 
harvested in January, llfol. In March, 1941 jute was 
sown in these plots and harvested in August, 1941. 
In October, 1941 potato was again planted in these 
plots and harvested in January, 1942. In March, 
1942 jute was again sown in .these plots and harvested 
in August, 1942. It was then followed by potato and 
potato ^followed by jute as on previous occasions. 
Potato was the last crop harvested from these plots in 
January, 1944. 

(iv) Tobacco was planted in October, 1940 and 
harvested in March, 1941. In May, 1941 sunii hemp 
was sown and ploughed under as a green manure 
fcrop during August, 1941. Thereafter tobacco was 

— ■— « 

•This work was carried oat at the Plant Pathological 
Laboratory, Sylhet.* * • 


again planted, harvested apd followed by sunn hemp 
as before. This cropping scheme was followed during 
the years 1942 and 1943. In 1944 after the harvest 
ot tobacco m March, sunn hemp was not sown but 
the land allowed to remain fallow till the planting 
of pan. 

(v) Pan was planted in July, 1940 and allowed 
to grow during, the years 1940, 1941, 1942 and 1943, 
In April, 1944 the plots were cleared of the pan crop. 
The percentage of mortality of the pan plants under 
this treatment during the years 1941-44 was as 
follows : 

IVnvntagi: oi- mortality 

1944 

4-2 


In May, 1944 all these plots were carefully 
prepared for the planting of pan. All the plots were , 
given the same treatments with respect to ploughing 
and basal manuring. Planting was done in July, 
1944. Only healthy pan sets were planted and 
equal number of sets was planted in each of the 
plots. Planting was done at the same time and on 
the same day. Plants were thereafter given the same 
care and attention in respect to manuring, irrigation, 
earthing and other cultural operations. 

The pan plants were kept under careful observa- 
tion. The number of deaths was regularly noted and 
all the dead plants were microscopically examined to 
definitely ascertain that the death has been due to 
the invasion of the piant§ by R. solani. The average , 
percentage of deaths observed during the years 

1944-45, 1945-46 and 1946-47 is recorded in Table I. 

> 

TABLE X 

Avkkack Percentage of Death of Pan Punts 
due To R. Solani 


Pan 


hmo nm mj . 1943 


7 S ’ 1$ 5 , 19-1% ; 23*4 


Treatments 


(i) Ulu grass 

(ii) Paddy 

(iii) Potato and jute ... 

(iv) Tobacco and sunn hemp 

(v) Ran 


Average percentage 
of death 


1944-45 

1945*48 

1946-47 

Nil 

Nil 

Nil 

42 

6*7 

50 

86 

12*5 

•9-7 

3-2 

4*0 

4-2 

18*7 

20*5 

24-5 

, su. 




'It will* be evident from the .data presented in 
Table I, that continuous cropping for four yeajjs with 
ulu grass completely controlled’ the parasite ajid gave 
a healthy crop of pan when planted afterwards. The 
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other cropping-*, how evvr, failed to completely control 
the disease hut decreased it to save levels and gave 
a percentage of death far less than what was observed 
in the plot'? where pan was continuously grown for 
\car->, The results obtained further demonstrate that 
all crops were not equally effective in suppressing 
the parasite in the soil. l : lu grass was the most 
effective as it gave complete control, tobacco and 
sunn hemp ranked second, paddy occupied the third 
place whereas potato and jute ranked fourth and the 
last. Hut it is clear that Khizortonut root -rot of pan 
can be either completely or partially controlled by 
adopting cropping schemes as practised in this 
experiment. 

S. CflOWIUH'KY 

Central Potato Research Institute, 

New Delhi, 

18-3-1948. 

Chovvdhurv, S., Froi. hid. Acad. S(i. Sec. U , 20, 229- 
244, 1944 


FLOWING BIREFRINGENCE Of SHELLAC SOLUTIONS 

Tmc viscometric 1 and diffusion 2 measurements of 
particle shape have shown that the shellac molecules 
are anisotropic. In order to obtain more detailed 
information as to the form of shellac molecules in 
solution, the double refraction of t lie flowing solu- 
tions was studied under conditions of varying velocity 
gradient, concentration and nature of the solvents. 

The actual experimental arrangements were as 
^follows: Light from a powerful sodium lamp was 

passed through suitable filters to get mostly the light 
of wave length 5890 A and then rendered parallel by 
a suitable combination of lenses. It was then pola- 
rized by a Nieul and passed through the solution of 
shellac placed in the annular space of a Couette 
apparatus, the inner cylinder of which could be 
rotated. The emergent ray was then condensed by 
a suitable lens system and received in a Nieol 
analv/.er fitted with an eye-piece. The analyzer 
could be coupled with the polarizer and rotated 
together. When the inner cylinder was stationary 
the Nieol system was crossed such that the field of 
view was dark. The inner cylinder was then rotated 
wtah Melinite angular velocity, when the field of view 
became bright. The Nieol system was coupled, and 
rotated together Jill the field was dark again. The 
angle between initial and final position gave the 
angle of extinction. The Nieol system was then 
separated, a quarter wave mica plate was placed in 
front of the analyzer* and the analyzer ^rotated till 
the <field was dark again* The (position of the 


analyzer now gave the angle A from which bire- 
fringence (n,.-n calculated as follows: 

n " ° o) S 180 

where A = 5890* 10 * e.m., S = thickness of the solu- 
tion =12 c.m. and A was the angle in degree. 

The sign of birefringence with all the solutions 
of shellac was negative. Singer* has chosen for 
optically negative substances, the extinction angle 
as lying between 135° and 180°. The convention is 
adopted simply to define automatically the sign of 
double refraction by the values reported froi.y the 
extinction measurements. With shellac solutions 
below 30 per cent concentration, the extinction angle 
was always 135°, independent of velocity gradient. 
This observation means, according to the theory of 
Boeder 1 , thfit the Brownian movement of the shellac 
molecules, which are comparatively shorter than 
many synthetic polymers, is so intense that the rotary 
diffusion constant is very high. Thus the disorienta- 
tion by Brownian movement is much quicker than 
the orientation by flow. This justifies the applica- 
bility of Kuhn’s hvdrodynamieal equation in calculat- 
ing the axial ratio of shellac molecules from 
viscometric measurements, where existence of com- 
plete Brownian movement has been assumed 1 . 

All solutions of shellac show a linear increase of 
double refraction with velocity gradient given in 
table I, confirming Boeder’s orientation theory. 
There was no excessive increase of double refraction 
at higher velocity gradients in any case. This 
Indicates that most probably the shellac molecules 
are not flexible or kinked. For if the molecules were 

flexible curved or coiled up in solution — they would 

be straightened more and more with increasing velo- 
city gradient ; as a c result, birefringence would 
increase much more rapidly than ' that predicted by 
the orientation theory, i.e., a linear increase over a 
wide range of velocity gradient. 


TABLE I 

10 pa cent Shellac in Ethyl alcohol 


Velocity 


1 

i 


gradient 

(Sec.- 1 ) 

! 

A 

j 

: - (n e ~ttt)xl0V 

i 

- (n a -n„)/Gx 10** 

601-2 

8-0 

21-79 

36*26 

500-3 

6 -o ; 

18-00 

3600 

431-4 

5-6 1 

14-97 

34-71 

360-0 

4-6 

| 12-64 ! 

1 1 

! * 35*10 

1 


My thanks are due to Dr P. K. Bose, 

Director, Indian Lac Research Institute, for his keen 

« * 
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interest and constant encouragemeut in this piece of 
investigation. 

Sadh.vn Hasp 

Indian Lac Research Institute, 

Namkum, Ranchi, 

27-3-1948. 

» 

1 Basil, I. hid. them. Sot.. 24, 157, 1947. 

' lla.su, ibid. 24, 263, 1947. 

’Sinner, Tram, I'aiaii, Soc., 32, 296, 1936. 

4 Boeder, /. Phyxih, 75. 258, 1932. 


A DESTRUCTIVE "HEL.MINTHOSPORIOSE ’ OF 
BANANAS IN BENGAL 

A pkstrvctive cpiphytotie of banan’as 1 associated 
with a Helminlhosporium sp. was noticed on the 
plantation of The India Collective Farms Ltd., (at 
Dattanagar, Nadia), during the last week of Novem- 
ber, 1^45. The symptoms of the disease, the morpho- 
logy of the fungus, and the measures adopted to con- 
trol the outbreak are mentioned below. 

% Tin? infection generally begins at a point near 
the margin of the leaf. An inverted ‘V’ shaped area, 
.pale brown in colour and surrounded by a bright 
yellowish zone of dying tissue is first noticed. The 
brownish area increases in size till it reaches the 
midrib, expanding in both length and width in irre- 
gular wavy zones. The infected region is often 
broadly lenticular with a pale ashy centre, bearing 
minute dark dots, which represent the conidia and 
the eouidiophores of the fungus. From the midrib 
the infection spreads below into the pseudo-stem 
which begi/is to rot in consequence. Frequently some 
leaves could be seen in wkieh' all the laminae had 
completely shrivelled up, leaving only the bare rot- 
ting mid-rib. It was found, however, that in those 
plaqts in which the infectiou had not gone up to the 
michfib the central swindle of the unfolding younger 
leaves were free from infection. The leaves emerging 
from the infected spindles were, in contrast, reduced 
in size, stiff*, torn up, or curved upon themselves. 

There were nearly* three thousand suckers in the 
plantation belonging to the two varieties, “Agncswar’, 
and. ‘ Amr itasagar ’ ’ covering nearly three acres, in all- 
They were planted in May, 1945 and the disease was 
first noticed during the last week ol November, 1945. 
Most of the plants were bearing at the time the 
writer .visiteU the farm in January, 1946. ^t this time 
the whole plantation had a sickly yellowish appear- 
ance. Not a single individual out of the three 
thousand present had escaped infection. *Both the 
varieties appeared to be equally susceptible- to the 
disease. % 


, The fungus associated, with the disease is Helmin- 
th osporium sp. The eouidiophores of the fungus 
are dark to light brown to dark and arise singly or 
in groups of two to four with the two to three geni- 
culations at the tip. Occasionally a branched eoni- 
diophore could be seen. Tlic eouidiophores measure 
1I0*8 ,m. (43-138 x 7-9 a) with three to five cross 
septa. The gonidia are straight, broadly fusoid or 
elliptical with thick prominent walls of dark brown 
colour with green to olivaceous cell contents. The 
conidia arc 1-6 septate, generally 3-5 septate, and • 
measure 29-66 x 12-17 .<*. 

Wardlaw* has listed four species of the genus 
Helminthosporimfr on bananas. They are, If. torn- 
losum (8yd. i Ashby, H. gibberoxporiuth Curzi, 11 . 
parasilieuw Saco, ami IUrl., and II. snechaii Butler. 
,Of these four fungi II. lorubxum has been reported 
from the Central provinces on bananas.* The fungus 
on bananas from Bengal resembles 11. sacchari closely 
in general shape of the conidia, their colour 
and size. But at this stage it is not possible to 
establish the identity of the fungus without carrying 
out further comparative morphological ami patho- 
genicity trials. 

The outbreak could he promptly controlled by 
the removal of the sources of infection, v is., the in- ■ 
fected plants or the infected parts of the plants 
followed by two prophylactic spraying with Bordeaux 
(5:5:50). The comparatively few individuals with 
infection upto the spindly were removed and des- 
troyed. In the rest it was required to remove 
only the infected portions of the laminae. The struc- 
ture of the banana leaf allows of this partial removal 
of the infected regions without any further damage 
being caused to the rest of the leaf. Thus a crop of 
3000 suckers bearing or about to bear bunches valued . 
at three rupees per hunch could be easily saved by 
taking recourse *to simple control measures. 

The writer wishes to express his gratitude* to 
Lt. O. I). Melaren, Deputy Director of Agriculture, 
Presidency Circle, Bengal, for providing facility 
during the course of tfie work and to the manage- 
ment of the Ipdia Collective Farms Ltd-, for their 
cooperation in carrying out the control measttres. 

* S. Y. Padmanabhan 

Central Rice Research Institute, 

Cuttack (Orissa). 

7 ; 4-1948. 

1 Butler, E. Jr and Hafiz Khan, A., Mem. Dept. Agrlc. 
, Indict (Bot. Ser.), 6, 181-208, 1913. 

Wardlaw, C. W., Macmillan & Co. Ltd., London, J935, 

; Mitra, M., Internet. Bull. Plant Protection, IV, 7, «t 03-104, 
1930. ' 1 
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PREPARA I ION OF ' TRI- ( P-CIARBAMIDOPHENYL) 
ARStNE 

Aromatic tertiary arsines .are generally prepared 
by reacting aryl halides with arsenic trihalides in 
presence of sodium or by reacting magnesium aryl 
halides with arsenic trihalides. The following 
methods are also available, but not so extensively 
used : (1) Magnesium aryl halides are allowed to react 
with arsenious oxide in ether solution. (2) Some 
arylarsenoxides are decomposed when heated, yield- 
ing tertiary arsines and arsenious oxide. (3.1 Some 
tertiary arsines containing nitro- or amino-groups 
substituted in the benzene nucleus are obtained by 
reducing the corresponding arscnoxidcs with phos- 
phorous acid or with tin and hydrochloric acid. 

So far, no aromatic tertiary arsine appears to 
have been prepared directly from the corresponding, 
arsonic acid derivative in one operation. It has now 
been found that, when a hot (water-bath tern pet at tire) 
aqueous solution of />-enrbatnido-phenylarsonic acid 
is treated with a minute quantity of hydriodic acid 
and then with sulphur dioxide, gradually a heavy oil 
separates which soon turns info a semi-solid mass on 
further treatment with sulphur dioxide. This semi- 
solid mass, after trituration with cold dilute alkali, 
is crystallized from dilute methyl alcohol in colourless 
crystalline powder, which shrinks at 175° and decom- 
poses above 180°. It forms an additive product ‘with 
mercuric chloride and has been found to be Tri (/>- 
carbaitiidophenvl) arsine, (NH a — CO- NH - C„II 4 )t 
A s (Found : As, 14'9. C,,*I I As* requires As, 
15‘6 per cent). 

T. X. Gjiosk 
Sukhamoy Buattacharya 

Bengal Immunitv Research Institute, 

Calcutta, 12-4-1948. 


A RAPID METHOD FOR ANALYSIS OF 
COLLOIDAL GRAPHITE 

Analysis of Colloidal Graphite in oil is based on 
the separation of the suspension from the vehicle 
(oil) by dilution with some solvent and filtering 
through a bed of asbestos, fuller’s c^rtli, etc., and 
weighing the residue as such. Fruendlich 1 , Holde®, 
Vorberg* and Lyntin and Zakharova 4 have advocated 
the same method. ' 

In course of investigations it was noticed *that the 
residue separated from commercial colloidal graphite 
in oil coifteins in ^pme rases, fairly large quantity* 
of aah, mainly oxide of iron.. In such cases, the 


above methods of analysis will give wrong results. 
So it was thought desirable to separate the suspen- 
sion and estimate its graphite content. The following 
procedure was adopted : — 

About 1 to 3 grns. of colloidal graphite in oil was 
taken in a weighed centrifuge tube of about 40 cc. 
capacity and the content was thoroughly mixed with 
about 30 cc. of a mixed solvent like benzene and 
absolute alcohol, benzene and ether, benzene and 
acetone and a few drops of glacial acetic acid and 
centrifuged fur about 10 minutes at about 2,000 — 
3, 000 r.p.m., and the clear liquid was poured off. 
The procedure was repeated twice. The tube with its 
content was then dried at about 105°C for 10 to 15 
minutes, cooled and weighed. The increase in weight 
is due to graphite and associated ash. The content 
of the tube was then transferred to a porcelain boat 
and ash was determined by combustion in an electric 
furnace. The decanted liquid can be evaporated to 
recover the vehicle for testing, if necessary. 

The results of experiments carried out on a 

sample of colloidal graphite in oil of U. S. A. piake, 

are shown in tabic I. 

» 


TABU* J 


[A. Xo. 

Weight of 

(iraphite & ; 

Ash in 

material 

A Mi % 1 

l 

1 

< »raphite 

< 

1 . 

1 -8484 

7i i ; 

. 1-02- 

2 

2-1010* 

7-07 : 

1-01 

J. 

2 2504 

7-05 

1 -09 

4. 

2-7500 

7 08 I 

1 06 

5. 

3 01 10 

710 1 

1-07 


The graphite content including ash of the same 
sample was 7’ 18% when determined in the usual 
method. 

The rapid method described above is also suit- 
able for analysis of paints, printing* ink, etc. ** 

The author's thanks are due to Sir J., C. Ghosh 
and Prof. Prank Adcock for their intciest in the work. 

Department of Metallurgy* 

Indian Institute of Science, , K. Majum^ar 

Bangalore, 12-4-1948. 

1 Fruendlich, Chem. Zcit, 40, 358-359, 1916. 

* Holde, Chem . Zeit., 41 , 32-33, 1917. 
s Vorberg, Seifensieder, Ztg., 58, 1944. 

4 Lyutin and Zakharova, Mineral Suit^e, 8 (No. 1), 58-70, 
1933. 
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, 51 - 58 , NEW HANUMAN LANE, BOMBAY 2 . 

Grains : ‘UNlLAff 



The Seat of 
Quality 


7 run*- 


„hE»* iC Roll'S' ■ ■ • 

ESS'- ^lC FOR INDUSTRIAL 

aR q?a PI IRPnSP.<t ANn 


PURPOSES AND 
MANUFACTURERS 


A-l - S fc6U-rK :K Vi.RD* 

*’**‘51 a 

P. & FINE CHEMICALS AND 


. B* 


ANALYTICAL REAGENTS 
FOR LABORATORY USE* 


THE CALCUTTA CHFM1CAL CO., LTD. 

CALCUTTA 

A be at , - 

MADRAS s BOMBAY t DELHI t NAGPUR t JAMSHEDPUR ^TC * 


replying to the advertiser*, please mention that Vou have .seen the a verUsetne&l in Science end Coitanh 



SCIHNCS *ND CuLTtnUt 


Jane, 1948. 


glass Apparatus 

for 

Laboratory, Hospital, College 
and Scientific Research 


Insist on 



Products 


All kinds of' Graduated Apparatus, Chemical 
Thermometer, Hydrometer, Urinotneter, Lacto- 
meter, Stopcock, Separating Funnel, Soxhlets, 
Spiral Condenser, Weighing Bottle, Filter pump. 
Milk and Blood testing apparatus, etc. etc 
Price List and Calendar on request. 
JKCanufdCturcd by 

Scientific Instrument Mfg.Co. 

3. SASTITALA ROAD, CALCUTTA, II 


LIME & LIME-STONE 

in wagon load for 

Government Works.* Collieries, 
Sugar Mills, Paper Mills, Iron 
Works, Glass Works 

AVmj« £n$uitr: 

DEEPTI TRADING Co. 

28; STRAND ROAD 
•CALCUTTA 



CALCUTTA ENGINEERING 
& MANUFACTURING Co. 

Afanufactuteti off 

Machinery, Laboratory Apparatus, 
Light Fittings, Collapsible Gates, 
W. I. Gates, Grills, Railings) Steel 
Structural, Fire Buckets, Etc. Etc. 
108.1, BENARES ROAD, SALKIA, HOWRAH 

Phone : HOW. 39 • 


^^^tn^reoeeooMeeoooooooeeeQeooflMee 


THE SOUTH INDIAN 
EYE LABORATORY 

CHODAVARAM (Vizag.). SOUTH INDIA 
JMB T D : l 9 S 7 

Manufacturers of 80 varieties of 
Eye Ointments under the directioij^’ 
of Eye Specialists. 

Stockists throughout, 

India, Pakistan^ Ceylon and Burma. 

1947 Booklet containing 
80 Formulae Therapeutic Index *'* 
will be sent on request,. 


SOLE AGENTS FOR * 

THE WHOLE OF INDIA WANTED " 
COMMISSION 50% . " 


When replying >to the advertisers, please mention that 

t a 


you have seen the advertisement in Science aod*C" *tn4« 








June, 1048* 


Senates 'and Oo&vtnt* 


NATH BANK 

LIMITED 

Rtigd. Office : 27/2C, STRAND ROAD, CALCUTTA 
Hetd Offfee : 135, CANNING STREET, CALCUTTA 
Phone: Cal. 3252 (Alines) 

Authorised Capital ... Rs. 1,00,00,000 
Subscribed & Issued Capital Rs. • 80,00,000 
Paid-up Capital ... Rs. 53,61,000 

Reserve Fund ... ... Rs. 20,00, 000 


Invest in our Provident Fund 
and Cash Certificate accounts. 

Banking business of all descriptions 
including foreign exchange . transacted. 

• . 

K. N. DALAL, 

Managing Director. 


Special Sonce&iion 

CALL FOR OUR CATALOGUE 

lor our latest arrival of t 
English and ’American 

SURGI CO-MEDICAL 
HOSPITAL REQUISITES 


BOMBAY SURGICO MEDICAL AGENCY 

LIMITED 

BHARUCHA BUILDING, PRINCESS STREET. 

BOMBAY 2 


To keep pace 

with the marching of time 


GET A COPY OF 


Hin 


dus 


than 


Stan 


da r 


d 


EVERY MORNING 


rr WILL TAKE YOU T<S 

THE NEWS-WORLD 

for 

TWO ANNAS' DAILY 


WllAft 'vanlvlne 


RflvditliAnL dUam 


MftSatl that vOu hiva 


the AflvartiaaiMafit I# Satanaa ami 


June, 1948. 


Science an© Cnumut 


EXPERIENCE COUNTS ! 

Uuit la why y»« «m «/y o« > 




MYSORE 

SANDAL „ 

* 

MYSORE 

SILKS : : 


perfect toilet soap which cleanses and 
»oeps the skin supple and smooth. 


Fashion’s most favoured fabrics — 100% 


■ ■ pure Silk. 


MYSORE 

SANDAL 
WOOD OIL : 


World’s finest perfumes used for fine 
■ perfumery and cosmetics. Conforms to 
all pharmacopoeias of the world. 


M'. < w n b MAKES MANY PRODUCTS 

•m. • 

r 

BUT ONLY THE B E S T . O F EACH 


— Ti 


Whoa * {plying to tha.advartlMta. pieas« mention that you« have mob tha advattiayaatu in «ol 



SCttHC* AMO Cm.™ 
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LABORATORY EQUIPMENTS 


•BARKOMETER for tanning Solution 80% Eng. 10/6. 

• BR1NOMETER Eng. 9/8/-. 

BASINS PORCELAIN Eijg. 75 c.c. 3/15; 140 c.c. 7/6; 250 c.c. 9/15; 
450 c.c. 12/1 2; 1000 c.c. 23/8; 2000 c.c. 30/8; 5000 c.c.* 44/-. 

HYDROMETER BEAUME U.S.A. H. L. 0-50 or 0-70 9/8;, 0-20 or 0-30 11/12. 

Ught Liquid 70-0 & 6-700 to 1-000 7/8. 

' Specific Gravity 700-800, 800-900, 900-1000, 1000-1100, 

1000-1200 etc. Eng. 12/12 * 

CHEMICAL THERMOMETER English each C 1 10 or 150,’ 5/15; 200, 7/8; 
360 , 9 / 4 ; 500 , 40 /-; C 220, 5/15; 400, 7/15; 600, i0/4; 1000F, * 

* 40 /-. 

CENTERED GLASS CRUCIBLE 20 c.c. G3 14/4; 30 c.c. G3 18/8. 

CENTERED GLASS FUNNEL 2" G3 or G4 32/-. 

DISTILLATION APPARATUS Copper Cap of Retort l 2 4 10 gallon 

# India $2/- 104/- 190/- 350 per set 

GLA§S BEADS Eng. 23/8 per lb; Glass Wool 14/8 lb. 

REFRIGERATOR * THERMOMETER Eng. 8/8. 

• • 

OVEN THERMOMETER Eng. 16/14; Baker’s Dough Thermometer 17/8. 
^AUNOMETER (for Salt) Glass 9/8; Metallic 59/-. 

LABORATORY GLASSWARE, Porcelainware, Chemicals etc., on request. 


LISTS on REQUEST 

«su,^w ZIL.L &' CO. 

Phones 25941 * (Established 4929) * 


Our Ref. No. 10^-4 

PRINCESS STREET, 
BOMBAY,*. 


» 



Wjpse VsirtyiAMy th« a*r« rtfew*. *►!«*•• motion you k*«o Men tin* la Sdow & tib&t. 
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ScntNC* AND Cdivovs 



NATIONAL INSTITUTE OF SCIENCES OF INDIA 

IMPERIAL CHEMICAL INDUSTRIES 
(INDIA) RESEARCH FELLOWSHIPS 
IN BOTANY & ZOOLOGY 

m 

t. 

In continuation of advertisements already issued in 

♦ 

January 1048 for imperial Chemical Industries (India) 
Research Fellowships in Physics and Mathematics, Chemistry 
and Biology, additional applications are invited from suitable 
candidates for Research Fellowship in Botany and Zoology. 
Stipend Rs. 400/- per month. Maximum age 35. Appointment 
in the first instance for two years with possibility of extension 
for' another year if ^ work is satisfactory. 

• . 

Four copies of the application in the prescribed form, duly 
forwarded by the Head of the Laboratory at which research is 
proposed to bq undertaken, should reach the^ Secretary, 
National Institute of Sciences of India. University Buildings, 
Delhi, before the 15th June, 1948. The application shotfid be 
accompanied by testimonials from two persons who can testify 
to the candidate’s ability for the proposed research and reprints 
of any papers the candidate has published. For copie’s of the 
form of application, send a large self addressed envelope. 




When ^replying to the advertisers, please mention tint yon Jmve feen the advertisement in S dawev and. Cwffcnre. ' 

« \\ • * « m 






